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PREFACE  vi"^ 

Pepys  on  the  20th  of  January  1665  went  to  his 
booksellers,  'and  there  took  home  Hook's  book  of 
microscopy,  a  most  excellent  piece,  and  of  which 
I  am  very  proud'.  And  well  he  might  be.  It  was 
the  masterpiece  of  the  English  father  of  Microscopy. 
It  bore  the  imprimatur  of  Lord  Brouncker,  the 
President  of  the  Royal  Society,  and  was  dedicated 
to  Charles  II. 

To-day,  after  two  hundred  and  seventy-three 
years,  owners  of  copies  of  the  first  edition  of  the 
Micrographia  are  also  very  proud.  The  piece  has 
stood  the  test  of  time. 

A  second  edition  was  called  for  two  years  after 
the  printing  of  the  first,  and  thirty-three  of  the 
plates  were  issued  with  abbreviated  letterpress  in 
1745  and  in  1780  under  the  title  of  Micrographia 
Restaur  ata. 

In  December  last  the  International  Organization 
for  Intellectual  Co-operation  at  Prague  strongly 
advocated  a  reissue  of  the  book  in  facsimile,  an 
idea  that  already  in  1930  had  commended  itself  to 
me  when  I  edited  The  Life  and  Work  of  Robert 
Hooke,  a  series  of  volumes  of  which  this  is  the  fifth. 

The  discovery  of  the  great  power  of  the  micro- 
scope as  an  engine  of  research  was  due  to  the 
workings  of  that  widespread  spirit  of  inquiry  that 
prevailed  in  Oxford  and  in  London  during  the  two 
decades  preceding  the  foundation  of  the  Old  Ash- 
molean  Museum.    To  this  spirit  of  curiosity,  of 
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endeavour  to  find  out  all  about  everything,  and 
without  any  ulterior  motive  of  benefit  to  mankind, 
must  be  attributed  the  bringing  to  perfection  of 
the  microscope,  the  most  valuable  scientific  instru- 
ment that  the  world  has  ever  seen. 

The  applications  of  this  invention  have  now 
become  so  numerous  and  so  far  reaching  that  it 
has  become  impossible  for  numbers  of  our  fellow 
men  to  lead  a  civilized  and  healthy  life  in  crowded 
cities  or  tropical  countries  without  the  service  of 
those  who  are  skilled  in  its  use.  Modern  medicine 
is  unthinkable  without  the  subsidiary  micrographic 
sciences  of  histology,  pathology,  protozoology,  and 
bacteriology,  all  of  which  are  dependent  upon  the 
new  worlds  that  have  been  discoverable  only  by 
this  aid  to  vision.  To  the  Physicist  and  Astrono- 
mer it  has  afforded  a  ready  means  of  accuracy 
of  measurement ;  to  the  Chemist  and  Mineralogist  a 
means  of  observing  the  early  beginnings  and  forms 
of  growth  of  the  subjects  of  their  study.  Engineers 
rely  upon  its  revelations  for  indication  of  the 
strength  and  durability  of  their  constructions 
whether  of  wood  or  metal.  By  its  means  many  a 
criminal,  who  might  otherwise  have  escaped,  has 
been  brought  to  justice. 

To  Robert  Hooke  alone  must  be  ascribed  the 
honour  of  having  caused  the  great  capability  of  the 
microscope  to  be  realized  in  England,  and  that 
within  a  few  months  of  the  exhibition  of  his  new 
model  microscope  at  a  meeting  of  the  Royal 
Society.  To  this  end  Hooke  worked  hard  in  spare 
hours  snatched  from  the  routine  of  his  busy  life  as 
Curator  of  Experiments  for  the  Royal  Society. 
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The  minutes  of  the  Society  indicate  the  order  in 
which  his  observations  were  made  and  the  dates  of 
their  official  recognition. 

Thus  on  March  25th,  1663,  Mr.  Hooke  was  soh- 
cited  by  the  Royal  Society  to  prosecute  his  micro- 
scopical observations  in  order  to  publish  them. 
A  week  later  he  was  charged  to  bring  in  at  every 
meeting  one  microscopical  observation  at  least. 

To  this  charge  he  replied  on  April  8th  by  delight- 
ing the  company  with  a  scheme  of  the  appearance 
of  Common  Moss  under  the  microscope  (p.  131). 

On  April  13th  he  showed  what  is  now  regarded 
as  an  epoch-making  discovery,  a  microscopical 
scheme,  representing  the  Pores  of  Cork,  cut  both 
transverse  and  perpendicular  (p.  115).  He  also 
showed  drawings  of  Kettering-stone  (p.  93)  appear- 
ing to  be  composed  of  hollow  globules,  each  having 
three  coats  sticking  to  one  another,  and  so  making 
up  one  entire  firm  stone  (p.  93). 

Subsequent  demonstrations  were  made  on  the 
following  dates: 

April  22nd.  Leeches  in  Vinegar  (p.  216).  Bluish  Mould 

on  Leather  (p.  125). 
April  29th.  A  Mine  of  Diamonds  in  Flint  (p.  82).  Spider 

with  Six  Eyes  (p.  200). 
May  6th.  Female  and  male  Gnats  (p.  195). 
May  20th.  Head  of  Ant.  Fly  like  a  Gnat.  Point  of  a 

Needle  (p.  i). 

May  27th.  Pores  in  Petrified  Wood  (p.  107).  Male  Gnat. 
June  loth.  Sage-leaves  appearing  not  to  have  Cavities. 
June  17th.  Pores  in  Petrified  Wood. 

On  June  24th  Dr.  Wilkins,  Dr.  Wren,  and  Mr. 
Hooke  were  appointed  to  join  together  for  more 
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microscopical  observations,  and  on  July  6th  Mr. 
Hooke  was  ordered  to  show  to  King  Charles  II  his 
microscopical  observations  in  a  handsome  book,  to 
be  provided  by  him  for  that  purpose.  There  is  no 
evidence  that  King  Charles  ever  attended  a  meeting 
of  the  Society  at  Gresham  College,  but  he  used  to 
invite  men  of  science  to  Whitehall  and  to  show 
him  their  experiments,  perhaps  in  his  laboratory 
there. 

July  8th.  Edge  of  Razor  (p.  4).  Fine  Taffeta  Ribbon 

(p.  6).  Millepede. 
July  i6th.  Fine  Lawn  (p.  5).  Gilt-edge  of  Venice  Paper. 

Tinea  argentea  (p.  195). 
August  5th.  Honey-comb  Sea-weed  (p.  140).  Teeth  of 

a  Snail  (p.  180).  Plant  growing  on  Rose-leaves  (p.  121). 
August  17th.  Insects  in  Rain-water. 
September  2nd.  Gnat  Larva. 
September  9th.  Parts  of  Fly  (p.  169). 
September  30th.  Silk  from  Virginia.  Scales  of  a  Sole's 

Skin  (p.  162) .  Tabby  (p.  7) .  Beard  of  Wild  Oat  (p.  147) . 
October  7th.  Common  Fly.  Moss  with  the  Seed  (p.  131). 
October  19th.  Wing  of  Fly  (p.  172). 
October  28th.  Pismire  (p.  203). 

November  4th.  Mite  (pp.  205,  213).  Sparks  of  a  Flint 
(p.  44).  Hair  of  Man,  Cat,  Horse  and  some  Bristles 
(p.  156). 

November  25th.  Egg  of  Silkworm  (p.  181). 

December  9th.  Hair  of  Deer  (p.  158). 

December  i6th  and  23rd.  Hair  of  Indian  Deer  (p.  158). 

1663-4 

March  23rd.  It  was  ordered  that  Mr.  Hooke  produce  at 
every  meeting  of  the  Society  one  of  his  microscopical  dis- 
courses, in  order  to  their  being  printed  by  order  of  the 
Society.  And  on  June  22nd  Lord  Brouncker  was  desired  to 
peruse  Mr.  Hooke' s  microscopical  observations. 
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July  6th.  Common  Flies. 
September  21st.  Ciron  or  Wheal-worm. 
October  26th.  Poison  fangs  of  Viper. 
^  November  2nd.  Poison  fangs  of  Viper. 

On  November  23rd  the  President  was  desired  to 
sign  a  licence  for  the  printing  of  Mr.  Hooke's  micro- 
scopical book,  which  according  to  a  letter  from 
Hooke  to  Boyle  had  been  printed  off  before  October 
24th.  The  delay  was  due  to  the  several  members  of 
the  Society  who  read  the  sheets. 

A  review  appeared  in  the  Philosophical  Trans- 
action for  April  1665.  But  the  universally  curious 
Mr.  Pepys,  as  we  have  seen,  was  earlier  in  the  field. 
He  is  known  to  have  had  a  microscope  of  his  own 
when  at  the  Navy  Office. 

Doubtless  there  were  many  persons  then,  as  there 
are  now,  who  considered  such  observations  trivial, 
even  as  Charles  II  'mightily  laughed'  at  those  who 
spent  their  time  'only  in  weighing  of  ay  re'.  But 
Hooke  did  much  else  beside. 

The  book  is  a  fundamental  classical  work  in  the 
development  of  several  Sciences  and  presents  many 
ingenious  ideas.  The  author's  views  on  Combustion 
were  familiar  to  Mayow,  who  further  elaborated 
them,  and  are  frequently  quoted.  Heat  he  con- 
ceived to  be  a  mode  of  motion,  and  Light  'a  very 
short  vibrative  motion  transverse  to  straight  lines 
of  propagation  through  a  homogeneous  medium'. 
The  interference  colours  of  their  plates,  the  black 
spot  in  soap-bubbles,  and  the  phenomenon  of 
'Newton's  rings'  were  all  known  to  him.  The 
behaviour  of  liquids  in  capillary  tubes,  and  the 
inventions  of  the  microscope,  the  hygrometer,  the 
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wheel-barometer,  and  many  others  are  noticed  in 
this  volume. 

His  ingenious  anticipation  of  the  possibility  of 
producing  artificial  silk  has  often  been  quoted.  He 
winds  up  by  asserting  that  his  hint  'may  give  some 
Ingenious  inquisitive  Person  an  occasion  of  making 
some  trials,  which  if  successfull,  I  have  my  aim, 
and  I  suppose  he  will  have  no  occasion  to  be  dis- 
pleas'd'. 

Few  prophesies  have  come  more  true! 

The  printed  text  in  the  original  edition  measures 
8f  by  5  inches.  Messrs.  Lund  Humphries  &  Co.  of 
Bradford  have  now  successfully  reduced  this  to 
6|  by  3f  inches  by  their  well-known  Replika  pro- 
cess. 

R.  T.  GUNTHER 

THE  MUSEUM  OF  THE  HISTORY  OF  SCIENCE 
OLD  ASHMOLEAN  BUILDING 
OXFORD 


By  the  Council  of  the  Royal  Society 
of  London  for  Improving  of  Natural 
Knowledge. 

Ordered,7if><rt  the  Book  mhten  by  Robert  Eodke^M,A,Fellow  of  this  Society^ 
Entitukd^  Micrographia,  or  fome  Phyfiological  Defcriptions  of 
Minute  Bodies,  made  by  Magnifying  Glafles,  with  Obfervations  and 
Inquiries  thwyxpon^Be  frintid by  John  Martyn,W James  Alleftry, 
Printers  to  the  faU  Society, 

Novem,  23. 

Brouncker.  jP.^.i". 


MICROGR  APHIA : 

OR  SOME 

Phyfiologkal  Defcriptions 

O  F 

MINUTE  BODIES 

MADE  Br 

MAGNIFYING  GLASSES- 

WITH 

Observations  and  I  n  cl.u  i  r  i  e  thereupon. 

By  i?.  HO  0  KE,  Fellow  of  the  r  o  y  a  l  S  o  c  i  e  t  y. 


No^poJJif  octilo  quantum  contendere  Linceus, 

Hon  t amen  idcirco  coMemnas  Lippus  inungi.  Horat.  Ep.lib.  i. 


LONDON^  Printed  by  Jo.  Martm,  and  Ja.  Alkjlry,  Printers  to  die 
Royal  Society,  and  arc  to  be  fold  at  their  Shop  at  the  Bell  in 
S.  P^///'s  Church-yard.  M  DC  LX  V. 
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12  Bedford  Square,  London,  W.C.i 
and  at  Bradford 


T  O 


THE 


KING. 

SIR, 

Do  here  moft  humbly  lay 
this  [mall  Prefent  at  Tour 
Majepes  Royal  feet.  And 
though  ic  comes  accompa- 
ny'dwith  modifadvantages^ihe  meamefs 
of  the  Author^  and  of  the  Subje^;  yet 
in  both  I  am  inmraged  by  the  greatmfs 
of  your  Mercy  and  your  Knowledge. 
By  the  one  I  am  taught ,  that  you  can 

A  forgive 
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forgive  the  mo9c  p'efmf'tmm  Ofmdors : 
And  by  the  other^  that  you  will  not  e- 
jtem  the  leaftwork  of  Naturey  or  Any 
unworthy  jo\xxOhferuatm.hmiA{k.  the 
many  felkitks  that  have  accompani'd 
your  Majeftks  happy  Rejiauration  and 
Government  it  is  none  of  the  leaft  confi- 
derable,  that  Fhilofo^hy  and  Experimental 
Learnmg\izve projper'd under yom  Royal 
Patronage.  And  as  the  calm  profperity 
of  your  Reign  has  given  us  the  leifure 
to  follow  thefe  Studies  of  quiet  and  re- 
tirementy  fo  it  is  juft,  that  the  Fruits 
them  fhould ,  by  way  of  acknowledge- 
ment ,  be  rcturn'd  to  your  Majejty. 
There  are,  Sir,  feveral  other  of  your 
Subjeds,  of  your  Royal  Society^  now 
bufie  about  Nobler  matters :  The  Im- 
provement of  ManufaBures  and  Agricul- 
tuPe^  the  Increafe  of  Commaxe ,  the  Ad- 
vantage of  Navigation:  In  all  which 
they  are  afsified  by  your  Majefies  Incou- 
ragement  and  Example.  Amidft  all  thofe 

greater 


Dedicatory. 
greater  DefignsJ  here  prefumc  to  bring 
in  that  which  is  more  proportmable  to 
the  fmalnefs  of  my  AbiHties ,  and  to 
offer  fome  of  the  lea^  of  all  vlfihk 
things ^lo  that  Mighty  King^  that  has  efla^ 
blifhtan  Empre  over  the  beft  of  ail  In- 
v'tfihk  things  of  this  World,  Minds 
of  Men. 


Tour  Majejiies  mo  ft  humble 
and  mojl  obedient- 
Subje^  and  Servant^ 


Robert  Hooke. 


TO  THE 

ROYAL  SOCIETY. 

Fter  my  Addreji  to  our  Great  Founder  and  Pa- 
troriy  I  could  not  but  think  my  felf  oblig'd , 
in  confideration  of  thofe  many  Ingagements 
you  have  laid  upon  me  ,  to  offer  thefe  my 
poor  Labours  to  this  MOST  ILLU- 
STRIOUS ASSEMBLY.  YOU  have  been 
pleas'd  formerly  to  accept  of  thefc  rude  Draughts,  I  have  fince 
added  to  them  fome  Defcriptions^  and  fome  Conje5iures  of  my 
own.  And  therefore,  together  with  YOUR  Acceptance^  J  muk 
alfo  beg  YOUR parJon,The  Rules  YOU  haveprefcrib  d  YOUR 
felves  in  YOUR  Philofophical  Progrefs  do  feem  the  beft  that 
have  ever  yet  been  praQis  d.  And  particularly  that  of  avoiding  1 
Dogmatizing  ,  and  the  efpoufal  of  zny  Hypothefts  not  fufficiently 
grounded  and  confirm'd  by  Experiments  This  way  fecms  the 
moft  excellent ,  and  may  prefcrve  both  Thilofophy  and  Natural 
Hijiory  Crom  Its  former  CorruptionsXn  faying  which,  I  may  feem 
to  condemn  my  own  Courfe  in  this  Trearife  ;  in  which  there 
may  perhaps  be  fome  Expreffions^  which  may  feem  njore pojitive 
then  YOUR  Prefcriptions  will  permit :  And  though  I  defire 
to  have  them  underftood  only  as  Cor^e^ures  and  Queries  (w/h\ch 
YOUR  Method  does  not  altogether  difallow)yet  if  even  in  thofe 
I  have  exceeded,  'tii  •  fit  that  I  fhould  declare,  that  it  was  not 
done  by  YOUR  Direftions.  For  it  is  moft  unreafonable,  that 
YOU  ftiould  undergo  the  imputation  of  the  faults  of  my  Con-  \ 
je^ures^  feeing  YOU  can  receive  fo  [mail advantage  of  reputa- 
tion by  the  fleigbt  Obfervations  of 

rOVR  moft  humble  and 
moft  faithftil  Servant 


ROBERT  HOOKE. 


THE 


PREFACE. 

7*  PS  the  great  prerogative  of  Mankind  above  othet 
Creatures^  that  we  are  not  only  able  to  behold  tht 
works  of  Nature^  or  barely  to  fuftcin  our  lives  by 
them^  but  we  havealfo  the  power  of  confidering, 
comparing,  altering,  affifting,  and  improving 
them  to  various  ufes,And  thk  ii  the  peculiar  priviledge  cf  humane 
Nature  in  general^  fo  ps  it  capable  ofbeingfofar  advanced  by  the  helps 
of  Art^  and  E-xperience^  m  to  mah  fime  Men  excel  others  in  their 
Obfervations^  and  Dedu^ions^almofi  as  much  05  they  doBeafts,  By  the 
addition  of  fuch  artificial  Inftruments  andmczhods^there  may  be^n 
fome  manner^  a  reparation  made  for  the  mifchiefs,  and  imperfe^ion^ 
mankind  has  drawn  upon  it  felf  by  negligence^and  intemperance^  and  a 
wilful  and  fuperfiitious  deferting  the  Prefcripts  and  Rules  of  Nature^ 
whereby  every  man^  both  from  a  derivd  corruption^  innate  and  born 
with  him^  and  from  his  breeding  and  converfe  with  mentis  very  fubjeSl 
to  /lip  into  all  forts  of  errors. 

The  only  way  which  now  remains  for  to  recover  fome  degree  of 
thofe  former  perfe^ions^  feems  to  be^by  r edifying  the  operations  of  the 
Smk^he  Memory ^andRczCon^fmce  upon  the  evidence^he  ^rengdi, 
the  megrky ^and the  right  covrefpondcnct  of  allthefe^allthe  lights 
by  which  our  anions  are  to  be  guided^  ps  to  be  renewed^  and  all  our  com^ 
mand orver  things  ps  to  be  eftablijfjti 

It  PS  therefore  moft  worthy  of  our  confideration^  to  recoiled  ifoeirfi-^ 
fever aldefe^s^  that  fo  we  may  the  better  underflandhow  to  fupply  them^ 
and  by  what  affiftances  we  may  inlarge  their  power^and  Secure  them  in 
performing  their  particular  duties. 

As  for  the  anions  of  our  Senfe^,  we  cannot  but  obferve  them  to  be  in 

a  marrf 
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manjf  particulars  much  out Joneiy  thofe  of  other  Creatures^  and  when 
at  beflp  be  far  fbort  of  the  perfection  they  feem  jcapable  of:  And  theft 
infirmities  of  the  Senfes  arife  from  a  double  caufe^  either  from  thedi  C- 
proportion  of  the  Objeft  to  the  Orgzn^whereby  an  infinite  number  of 
things  can  never  enter  into  them^or  elfe  from  error  in  the  Perception, 
that  4nany  things^  which  come  within  their  reach^  are  not  received  in  a 
right  manner. 

The  like  frailties  are  to  be  found  in  the  Memory  ;  we  often  let  many 
things  flip  away  fromus^  which  deferve  to  be  retain  d-^  and  of  thofe 
niich  we  treafure  vp^  a  great  part  i6  either  frivolous  or  falfe ;  and  if 
f{pod^  and  fubflantial^  either  in  traBoftime  obliterated,  or  at  befi  fo 
overwhelmed  and  buried  under  more  frothy  notions^  that  when  there 
need  of  them^  they  are  in  vain  fought  for. 

The  two  main  foundations  being  fo  deceivable^  it  is  no  wonder^  that 
all  the  fucceeding  works  which  we  build  upon -them^of  arguing^  conclu- 
ding^defining^judging^  and  all  the  other  degrees  of  Reafon^  are  lyable  to 
the  fame  imperfe^ion^  beings  at  befi^  either  vain^  or  uncertain :  So  that 
the  errors  of  the  underftanding  are  anfwerable  to  the  two  other ^  being 
defe^ive  both  in  the  quantity  andgoodnefs  of  its  knowledge  ;  for  the  li- 
mits,, to  which  our  thoughts  are  confi  nd^  are  fmallin  reffeB  of  the  vafl 
extent  of  Nature  it  felf ;  fome  parts  of  it  are  too  large  to  be  comprehen- 
ded^ and  fome  too  little  to  beperceived.  And  from  thence  it  muflfol- 
low^that  not  having  a  full  fenfation  of  the  ObjeSt^  we  muft  be  very  lame 
and  imperfeB  in  our  conceptions  about  it ,  and  in  all  thepropofitions 
which  we  build  upon  it ;  hence  we  often  take  the  fliadow  of  things  for 
the  fubftance,y^^// appearances /or      fimilitudes,  fimilitudes 
for  definitions;  and  even  many  <f  thofe^  which  we  think  to  be  the  moji 
fblid  definitions^  ar  e  rather  exprejfions  of  our  ownmijguided  apprehend 
fions  then  of  the  true  nature  of  the  things  themfelves. 

The  effeSfs  of  thefe  imperfe^iions  are  manifefledin  different  mys^ac- 
cording  to  the  temper  and diffofition  of  the  fever  al  minds  cfmen^  fome 
they  incline  ?o  groft  ignorance  and  Jlupidity^  and  others  to  a  pre- 
fumptuous  impofing  on  other  mens  Opinions^  and  a  confident  dog- 
matizing on  matters^  whereof  there  h  no  affurance  to  be  given. 

Thus 


The  Preface. 

7'bu6  all  the  uncertaintj^  and  mijlakgs  of  humane  aEiiom^  proceed 
ekherfrom  the  narrownefs  and  mndring  of  our  Senfes,  from  the  /lippe^ 
rinejl  or  delufwn  of  our  Memory,  from  the  confinement  or  rajhnejl  of 
our  llnderftanding,  fo  that  'tk  no  wonder^  that  our  power  over  natu- 
ral caufes  andefe^rs  is  fo  flowlj  improvd^  feeing  we  are  not  only  to 
contend  with  the  obfcurity  and  ditiicuky  of  the  i\i\ngswhereon  m  work. 
andthink-)bui  ^^^^     forces  of  our  own  minds  confpire  to  betray  usi 
Thefe  being  the  dangers  in  the  proceft  of  humane  Reafon^  the  remedies 
cf  them  all  can  only  proceed  from  the  real,  the  mechanical,  the  ex- 
perimental Philofopky^wkich  ha^  this  advantage  overthePhilofophyof 
difcourfe  and difputation,tid[t  whereas  that  chiefly  aims  at  the  fubtilty 
of  its  Vedu^rions  and  Conclufions ,  without  much  regard  to  th$  firfl 
ground-mrk-,  which  ought  to  be  well  laid  on  the  Senfe  and  Memory ; 
fo  this  intends  the  right  ordering  of  them  all^and  the  making  themfer- 
viceable  to  each  other, 

7he  firfl  thing  to  be  undertaken  in  this  weighty  work^  is  a  watch- 
fulnefs  over  the  failings  and  an  inhrgement  of  die  dominion,  of 
the  Senfes. 

To  which  end  it  is  requifite^  firfl^  That  there  flmld be  a  fcrupu- 
lous  choice^and  a  drift  examination,  of  the  reality.,  conflancy.,  and 
certainty  of  the  Particulars  that  we  admit.'This  is  the  firfi  rife  where- 
on truth  is  to  beginr,  and  here  themofi  fevere.,  andmofi  impartial  dili- 
gence., mufi  be  imployed ;  the  Jloring  up  of  all^  without  any  regard  to 
evidence  or  z^,  will  only  tend  to  darkpefs  and  confufion.  We  mufi 
not  therefore  efteem  the  riches  of  ourPhilofophicaltreafure  by  the  num- 
ber only.,but  chiefly  by  the  v/c\ghv.,the  mojl  vulgar  Injiances  are  not  to 
be  negle^ed^but  above  all.,  the  moft  inftruSive  are  to  be  entertain  d ; 
thefootfieps  of  Nature  are  to  betracd.>nat  only  m/fer  ordinary  courfc, 
hut  when  jhe  feems  to  be  put  to  her  fhifis.,to  make  marry  doublings  and. 
turnings,  and  to  ufe  fi)mehjnd  of  art  in  indearvouring  to  avoid  our 
difcovery. 

The  next  care  to  be  taken.,  in  reffie^  (f  the  Serfei,  is  a  fupplying  of 
their  infirmities  with  Inftrumcnts,  and.,  as  it  were.,  the  addiT^  (fzxi\- 
fieial  Organs  to  the  natural ;  this  in  one  of  them  ha6  beehof  late  yean 

accom- 


The  Preface. 

accompliffjt  with  prodigious  benefit  to  all  forts  of  ufeful  knowledge  ,  by 
the  invention  of  Optical  Glaffes.  By  the  means  of  Telefcopes ,  there  h 
nothing  fo  far  diftant  hut  may  be  reprefentedto  our  view  ;  and  by  the 
help  of  M\croko^es^  there  is  nothing  fo  {trnW^  06  toejcafe  our  inqui- 
ry ;  hence  then  is  a  new  vifible  World  difcovered  to  the  underfianding. 
By  thps  means  the  Heavens  are  opend^  and  a  vafi  number  of  new  Stars, 
and  nerv  Motions^  and  new  Productions  appear  in  them^  to  which  all  the 
antient  Aflronomerswere  utterly  Strangers.  By  this  the  Earth  it  felfy 
which  lyes  fo  neer  under  our  feet^Jhews  quite  a  new  thing  t9U4^  and 
in  every  little  particle  of  its  matter^  we  now  behold  almofi  as  great  a 
variety  of  Creatures^  as  we  were  able  before  to  reckon  up  in  the  whole 
Univerfei^  felf, 

Itfeemsnot  improbable^  but  that  by  thefe  helps  the  fubtiltyof  the 
compofition  of  Bodies^  the  firudiure  of  their  parts^  the  various  texture 
of  their  matter^  the  inflruments  and  manner  of  their  inward  motions^ 
and  all  the  other  pojfible  appearances  of  things^  may  come  to  be  more 
fully  difcovered ;  all  which  the  antient  Peripateticks  were  content  to 
comprehend  in  two  general  and  unlefi  further  explain  d^  vfeleji 
words  of  Mmer  and  Form. From  whence  there  may  arife  many  admi- 
rable advantagespwards  the  increafe  of  the  Operative,  and  the  Me- 
chanick  Knowledge^  to  which  this  Age  feems  fo  much  inclined^  hecaufe 
we  may  perhaps  be  inabled  todifcern  all  the  fecret  workings  of  Nature^ 
almofi  in  the  fame  manner  as  we  do  thofe  that  are  the  produdions  of 
Art^  and  are  rnanagd  by  Wheels^  and  Engines.,  and  Springs^  that  were 
devifed by  humane  Wit. 

In  this  kind  I  here  prefent  to  the  World  my  imperfe^  Indeawurs ; 
which  though  they  fhallprove  no  other  way  confiderable^yet^  Ihope^  they 
may  be  in  fome  meafure  ufeful  to  the  main  Defign  of  a  reformation 
in  Philofophy^if  it  be  only  by  Jhewing^  that  there  isnotfo  muchrequifd 
towards  it^ar^  flrength  (/Iniagination,ar  cxaCinefs  o/Method,or  depth 
cf  Contemplat \on(though  the  addition  of  thefe^where  they  can  be  had, 
mufi  needs  produce  a  much  moreperfe^  compofure)as  a  fincere  Hand, 
and  a  faithful  Eye,  to  examine^  and  to  record,  the  things  themfelves 
as  they  appear. 

And 
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And  I  beg  my  Redder^  to  let  me  take  the  holdmjl  to  ajfure  him^ 
that  in  this  prefent  cendhioncf  knowledge ,  a  man  fo  qualified^  06 1 
have  irideavoured  to  be^  only  mth  refolution^  and  integrity^  and  plain 
intentions  of  employing  his  Senfes  aright  ^ay  venture  to  compare  the  re-* 
ality  and  the  ufefulneji  of  hii  fervices^  towards  the  true  Philofophy^  with 
thofe  of  other  men^  that  are  of  much  ftronger^nd  more  acute  fpccula- 
tions^tte  Jhallnat  make  ufe  of  the  fame  method  by  the  Senfes. 

The  truth  ps^  the  Science  of  Nature  has  been  already  too  long  made 
only  a  nvrk  of  the  Brain  and  the  Fancy ;  It  ps  now  high  time  that  it 
Jhould  return  to  the  plainneji  and  foundnefi  of  Obfervacions  on  ma- 
terial and  obvious  things.  It  ps  faidof  great  Empires^  That  the  beft 
way  to  prcferve  them  from  decay,  is  to  bring  them  back  to  the 
firft  Principles,  and  Arts,  on  which  they  did  begin.  The  fame 
PS  undoubtedly  true  in  Philofophy^thatby  wandrtng  far  away  into  invi- 
flble  NmonsJ)a6  almofi  quite  defiroy  d  it  felfand  tt  can  never  be  re- 
covered^ or  continued^  but  by  returning  into  the  fame  fenfible  paths, 
in  which  it  did  at  firfi  proceed. 

If  therefore  the  Reader  expeSs  from  me  any  infallible  Dedu^ions^ 
or  certain^  of  Axioms,  I  am  to  fay  for  my  felf  that  thofe  flronger 
Works  of  If  it  and  Imagination  are  above  my  weak.  Abilities  ;  or  if 
they  had  not  been  fo^  I  would  not  have  made  ufe  of  them  in  this  pre^ 
fent  Subje^  before  me :  Whereever  he  finds  that  I  have  ventufd  at 
any  fmallConjeVxures^  at  the  caufes  of  the  things  that  I  have  obferved^ 
Ibefeech  him  to  look  upon  them  only  as  doubtful  Problcms,a«^  uncer- 
tain ghefe,  andnot  as  unquefiionable  Conclufions^  or  matters  of  un^ 
corfiitable  Science;  Ihave  produced  nothing  here^  with  i^ent  to  bind 
his  underftandhig  to  an  implicit  confent ;  /  am  fofar  from  that^  that 
Idefirehim^  not  abfolutely  to  rely  upon  thefeObfervatiom  of  my  eyes, 
if  he  finds  them  contradi&J  by  the  future  Ocular  Experiments  if  fo- 
ber  and  impartial  Difcoverers. 

As  for  my  part^  I  have  obtained  my  end^  ifthefe  my  fmall  Labours 
Pall  be  thought  fit  to  take  up  fome  place  in  the  large  flock  of  natural 
Obfcrvations,  which  fo  many  hands  are  bufie  in  providing.  If  Ihave 
contributed  the  meaneft  foundations  whereon  others  may  raife  noblet 
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Supcrftruftures,  lam  abundantly  fatufied ;  and  all  ny  ambition  ^, 
that  I  my  ferve  to  the  great  FHloje^hers  cf  thh  Agt ,  06  the  makers 
and  the  grinders  of  my  Glebes  dididme ;  that  Imayprefare  and  fur- 
nijh  them  with  fomeUzttmls^  which  they  may  afterwards  order  and 
manage  with  better  skilly  and  to  far  greater  advantage. 

The  next  remedies  in  thh  urdverfal  cure  cf  the  Mind  are  to  he  ap- 
plyed  to  the  Memory,  and  they  are  io  confifl  of  fuch  Dire^ions  as  may 
inform  »5,  what  things  are  befl  to  he^ofA\x^  for  our  purpofe,  and 
wUch  i^the  beji  way(ffo  difpofing  A;?/,  that  they  may  not  only  be 
kept  in  lafcty,i//t  ready  and convenimtp  be  at  any  time  produc'd^or 
ufe^  oioecafm  /hall  require.  But  I  will  not  here  prevent  my  felf  in 
what  I  may  fay  in  another  Difcourfe^  wherein  I  /hall  mah  an  at^ 
tempt  to  propofe  fome  Ccnfiderations  of  the  manner  of  compiling  a  Na- 
tural and  Artificial  Hiftory^  and  of  fo  ranging  and  regifiring  its 
Particulars  into  Philofophical  Tables^  m  may  make  them  mo/l  ufeful 
fir  the  raifing  cf  Axioms  and  Theories. 

The  lafi  indeed  i^  the  mofth2iZ2Lrdo\js  Enterprh^.,  and  yet  the  mofi 
neceflary  ;  and  that  i^^  to  tak^  fuch  care  that  the  J  udgmenc  and  the 
Reafon  of  Man  (  which  is  the  third  Faculty  to  be  repair  d  and  im- 
provd)  Jhould  receive  fuch  affiftance^  06  to  av(Hd  the  dangers  to 
which  it  is  by  nature  mofi  fubje^.  The  hnperfe^ions^  which  Iha-Oe  al- 
ready merAiorid^  to  which  it  is  lyable^  do  either  belong  to  the  extent, 
or  the  goodnefs  of  its  knowledge  ;  and  here  the  difficulty  is  the  grea- 
ter, leaft  that  which  may  be  thought  a  remedy  for  the  one  Jhould 
prove  deftruftive  to  the  other,  leaft  by  feeking  to  inlarge  our  Knew^ 
ledge,  we  Jhould  render  it  weak,  and  uncertain'^  and  leaft  by  being 
too  fcrupulous  andexaH  about  every  Circumftance  (f  ity  we  Jbould 
corjine  and  ftreighten  it  too  much. 

In  boththefe  the  middle  wayes  are  to  be  taken,  nothing  ktobe 
omitted,  and  yet  every  thhig  to  pajl  a  mature  deliberation ;  No 
intelligence  from  Men  of  all  Profeffms,  and  quarters  of  the  Uir  Id, 
tobe(i\g\itcd,andyet  all  ia  befokv€rdyci^zmin'd,that  there  remain 
no  room  for  doubt  or  ir^ability  ;  much  rigour  in  adrmtting,  much 
ftriSnefs  in  comparingiand  above  all,jnuch  flownefs  indebaUng^  and 
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(hynefs  in  determining^  k  to  be  pra^ifeJ,  The  Underftanding  ^  to 
order  all  the  irtferiour  fervices  of  the  lower  Faculties-;  but  yet  it  hto 
do  this  only  as  a  lawful  Mafter,  and  not  06  a  Tyrant.  It  mufi  not  in- 
croach  ufon  their  Offices^  mr  take  upon  it  felf  the  employments  which 
belong  to  either  of  them.  It  mufiyf atch  the  irregularities  of  the  Sen'- 
fes^  but  it  mufi  not  go  before  them^  or  prevent  their  irformaim.  It 
mufte^'Sittime^  range,  arul  difpofco/  the  bank  rvhichi^  laid  up  in  the 
Merrtorjx  but  it  mufi  be  fure  to  mah  d\R\n&\on  between  the  iohev  and 
well  coUeSed  heap ,  and  the  extravagant  Idea's^  afid  miftaken 
Images  ,  which  there  it  may  fometimes  light  upon.  So  many  are  the 
links^»po«  which  the  true  Fhilofophy  depends,  of  which^f  any  dne  be  ioofe, 
(wweak  ,  tfe  whole  chdinps  in  danger  of  being  difolvd ;  it  is  to  be* 
gin  with  the  Hands  and  Eyes^  and  to  proceed  on  through  the  Memory ^ 
to  be  continued  by  the  Reafon ;  nor  is  it  to  fiop  there^  but  to  come  about 
to  the  Hands  and  Eyes  again^  and  fa,  by  a  continual  paffagc  round 
from  one  F acuity  to  another  ^  it  is  to  be  maintained  in  life  and ftrengthy 
06  much  as  the  body  of  mdn  is  by  tie  circulation  of  the  blood  through  the 
fever  at  parts  of  the  body^  the  Arms^the  Fat^  the  Lungs^  the  Hearty  and  the 
Head. 

If  once  this  method  were  followed  with  diligence  md  attention^  there  is 
nothing  that  lyes  within  the  power  of  human  If  it  (or  which  is  far  more 
efe^ual)  cf  human  Iridufiry  ,  which  we  might  not  compafi  ;  we  might 
not  only  hope  for  Inventions  to  equalize  thofe  of  Copernicus,  Galileo, 
Gilbert^Harvy,  and  of  others^  whofe  Names  are  almofi  lofi^  that  were  the 
Inventors  ofGun-powder,tfeSeamans  Compafs,  Printing, Etching, 
Graving,  Microfcope3,5fc.  but  multitudes  that  may  far  exceed  them  : 
for  even  thofe  difcoveries  feem  to  have  been  the  products  of  fome  fuch  rne-' 
thod^though  but  imperfect ;  What  may  not  be  therefore  expe^ed  from  it  if 
thoroughly  profecuted?  Talking  and  contention  of  Arguments  would 
foon  be  turn  d into  labours ;  all  the  fine  dreams  cf  Opinions^  and  uni- 
vcrfal  metaphyfical  natures,  which  the  luxury  of  fubtil  Brains  has  dc" 
visd^  would  quickly  vanifh-^  andgiveplace  to  folid  Hiftories,  Experi- 
ments and  Works.  And  as  at  firfi^  mankind (d\  tafting  of  the 
forbidden  Tree  of  Knowledge/o  we-,  their  Pofieritj^  may  be  in  part  rcftor'd 
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by  the  fame  v^ay^  not  only  by  beholding  and  contemplating,  butbytz- 
fting  toothofe  fruits  of  Natural  knowledge^  that  were  never  jet  forbidden. 

From  hence  the  World  may  be  ajfified  with  variety  of  Inventions^  new  | 
matter  for  Sciences  may  be  coUefted,  the  old  improved,  and  their  ruft 
rubb  d amy ;  and  06  it  pyby  the  benefit  of  Senfes  that  we  receive  all  our 
Skill  in  the  works  of  Nature/o  th^  alfo  may  be  wonderfully  benefited  by  i 

and  may  be  guided  to  an  tafter  and  more  exa^  performance  cf  their 
Offices ;  'tis  mt  unlikely^  but  that  we  may  find  out  wherein  our  Senfes  are 
deficient^  and  as  eafily  find  wayes  of  repairing  them.  '  ' 

The  Indeavours  of  Skilful  men  have  been  moji  converfant  about  the 
ajfiftance  of  the  Eye^  and  many  noble  Frodu^ms  have  followed  upon  it ; 
and  from  hence  we  may  conclude^  that  there  pi  a  way  open  dfor  advancing 
the  operations^  not  only  of  all  the  other  Senfes  j)ut  even  of  the  Eye  it  felf;tbat 
which  ha6  been  already  done  ought  not  to  content  u^J)ut  rather  to  incourage 
U6  to  proceed  further^  and  to  attempt  greater  things  in  the  fame  and  diffe- 
rent wayes, 

'Tis  not  unlikely^  but  that  there  may  be  yet  invented  fever al  other 
helps  for  the  eye^as  much  exceeding  thofe  already  found^oi  thofe  do  the  bare 
eye^fuch    by  which  we  may  perhaps  be  able  to  difcover  living  Creatures  in 
the  Moon^  or  other  Planets^  ffe  figures  of  the  compounding  Particles  cf 
matter^  and  the  particular  Schematifms  W  Textures  of  Bodies. 

And  as  Glafles  have  highly  promoted  our  feeing,  y3  *tkt  not  improba- 
ble J)Ut  that  there  may  be  found  many  Mechanical  Inventions  to  improve 
our  other  Senfes^  of  hearing,  fmcUing,  tafting,  touching.  *Tpsnot 
impo/frble  to  hear  a  whifper  a  furlongs  dijiance^  it  having  been  already 
dene ;  and  perhaps  the  nature  of  the  thing  would  not  make  it  moreim- 
poffible^  though  that  furlong  fhould  be  ten  times  multiply  d.  And  though 
fome  famous  Authors  have  affirm^d  it  impojfible  to  hear  through  the  thin' 
neft  plate  of  Mufcovy-glafs ;  yet  Ikflow  a  wayjby  which  theafie  enough 
to  hear  one  fpeak.  through  a  wall  a  yard  thick.  It  ha5  not  been  yet 
thoroughly  examindjjovp  far  Otocoufticons  may  be  improv*d^  nor  what 
other  wayes  there  may  be  cf  quickning  our  hearings  or  conveying  found 
through  other  bodies  then  the  Air-,  for  that  that  ps  not  the  only  medium, 
/  can  affure  the  Reader ^that  I  havejy  the  help  of  a  diftended  mrc^opa- 
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gated  the  found  to  a  very  confiderable  difiance  in  an  inftant,  or  mtb  as 
feemingfy  (juick  a  motion  as  thai  of  lights  at  kafi^  incomparahly  fdfter 
thenthaty  which  at  the  fame  time  m$  propagated  through  the  Air ;  and 
thh  not  only  in  a  firaight  line  ,  or  direS^  but  in  one  bended  in  many 
angles. 

Nor  are  the  other  three  foperfeSi^but  that  diligence,  attention,  and 
m^j;?)' mechanical  contrivances,  may  alfo  highly  improve  them*  For 
fmce  the  fenfe  of  fmelling  feems  to  be  made  by  the  fwifc  paflage  of  th^ 
Air  (  impregnated  with  the  fleams  and  effluvia  cf  feveral  odorous 
Bodies )  through  the  grifly  meanders  of  the  Nofe  whofe  furfaces  are 
cover'd  with  a  very  fenfible  nerve  ,  and  moiftned  by  a  tranfuda- 
tion  from  the  proceflus  mami Hares  of  the  Brain  ,  and  fame  ad^ 
joyning  glandules,  and  by  the  moifi  fteam  of  the  Lungs,  with  a  Liquor 
convenient  for  the  reception  of  thofe  effluvia  and  by  the  adhefion  and 
mixing  cf  thofe  fleams  with  that  liquor ^and  thereby  ajfeSiing  the  nerve^  or 
perhaps  by  infinuating  themfehes  into  the  juices  of  the  brain^  after  the 
fame  manner^  as  I  have  in  the  following  Obfervations  intimated^  the  parts 
of  Salt  topaf}  through  the  skins  of  Efs^  and  Frogs.  Since^  Ifay^  fmelling 
feems  to  be  madeby  fome  fuch  way^  'tii  not  improbable^  but  that  fome  con-:, 
trivance^for  ma^ng  a  great  quantity  of  Airpafi  quickthroughthe  Nofe^ 
might  oi  much  promote  the  fenfe  of  fmelling^  an  the  any  way  eshindring  that 
pafage  does  dull  and  deflroy  it.  Several  tryals  I  have  made ,  both  of 
hindring  and  promoting  this  fenfe^and  have  fucceeded in  fome  according  to 
operation  ;  and  indeed  to  me  it  feems  capable  of  being  hnprovd^  for  the 
judging  cf  the  conflitutions  of  many  Bodies.  Perhaps  we  may  thereby 
alfo  judge  (06  other  Creatures  feem  to  do)  what  is  wholfome^what  poyfon  ; 
and  in  a  word^  what  are  the  ffecificK  properties  of  Bodies. 

There  may  be  alfo  fome  other  mechanical  wayes  found  out ,  of  fenfibly 
perceiving  the  effluvia  of  Bodies ;  feveral  hfiances  of  which^  were  it  here 
proper^  I  could  give  (f  Mineral  fieams  and  exhalations  \  and  it  feems  mjt 
impojfible^  but  that  by  fome  fuch  wayes  improved^  maybedifcovered^  what 
Minerals  lye  buried  under  the  Earthy  without  the  trouble  to  dig  for  them ; 
fome  things  to  confirm  this  Conje^ure  may  be  found  in  Agricola,  and  other 
Writers  of  Minerals^  freaking  of  the  Vegetables  that  are  aft  to  thrive^  or 
pine^  in  thofe  fleams.  Whether 
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Whether  alfothofe  fleams^  which  feem  to  iffueout  of  the  Earth  ly  and 
mix  with  the  Air  (  and fo  to  precipitate  fame  aqueous  Eyhalatim^where" 
with  'tP5  impregnates)  )  may  not  be  by  fome  way  dete^ed before  they  produce 
the  effe^^  feems  hard  to  determine ;  yet  fomething  of  thps  kind  lam  abk  to 
difcoverj))  an  hjlrument  I  contrivd  to  fhew  all  the  minute  variations  in 
the  prejfure  of  the  Air ;  by  which  Iconftantly  find^hat  before ,  and  during 
the  time  of  rainy  weather^  the  prejfure  of  the  Air  is  leji^  and  in  dry  wea- 
ther ,  but  efpecially  when  an  Eaftern  Wind  (  which  having  pafi  over 
vaft  traSis  of  Land  ps  heavy  with  Earthy  Particles  )  blcfws^  it  id  much 
more^  though  thefe  changes  are  varied  according  to  very  odd  Laws* 

The  Inftrument  is  this.  I  prepare  a  pretty  capaceous  Eoli-head  A  B,  with 
a  fmall  ftem  about  two  foot  and  a  half  long  D  C  ^  upon  the  end  of  this  D 
I  put  on  a  fmall  bended  GlafejOr  brazen  Syphon  D  E  F  ( open  at     E  and  F, 
but  to  be  doled  with  cement  at  F  and     as  occafion  fervcs)  whole  ftcmF 
fliould  be  about  fix  or  eight  inches  long,  but  the  bore  of  it  not  above  half  an 
inch  diamtterjand  very  even  5  thefe  Ifix  very  ftrongly  together  by  the  help 
of  very  hard  Cement ,  and  then  fit  the  whole  Glafs  A  B  C  D  E  F  into  a  long 
BoardjOrFramCjin  fuch  manner^that  almoft  half  the  head  A  B  may  lye  buri- 
ed in  a  concave  Hemifphere  cut  into  the  Board  RS  5  then  I  place  it  lo  on 
the  Board  R  S,  as  is  expreft  in  the  firft  Figure  of  the  firft  Scheme  5  and  fix 
it  very  firm  and  fteady  in  that  pofture,  foas  that  the  weight  of  ih^  Mercurj/ 
that  is  afterwards  to  be  put  into  itjmay  not  in  the  leaft  (hake  or  ftir  it  5  then 
drawing  a  line  X  Y  on  the  Frame  R  T,  fo  that  it  may  divide  the  ball  into 
two  equal  parts,  or  that  it  may  pafs,  as  'twere,  through  the  center  of  the 
ball.    I  begin  firom  that,  and  divide  all  the  reft  of  the  Board  towards  LIT 
into  inches,  and  the  inches  between  the  2  5  and  the  end  E(which  need  not  be 
above  two  or  three  and  thirty  inches  diftant  from  the  line  X  Y)  I  fubdivide 
into  Decimals  5  then  flopping  the  end  F  with  foft  CementjOr  foft  Wax,  I  in- 
vert the  Frame,  placing  the  head  downwards,  and  the  Orifice  E  upwards  ^ 
and  by  it,  with  a  fmall  Funnel,  I  fill  the  whole  Glafs  with  Quickfilver  5  then 
by  flopping  the  fmall  Orifice  E  with  my  finger,  I  oftentimes  creft  and  invert 
the  whole  Glafs  and  Frame,and  thereby  free  the  Quickfilver  and  Glafs  from 
all  the  bubbles  or  parcels  of  lurking  Air  5  then  inverting  it  as  before,!  fill  it 
top  full  with  clear  and  well  ftrain'd  Quickfilver,  and  having  made  ready  a 
fmall  ball  of  pretty  hard  Cement,  by  heat  made  very  fbft,  I  prefs  it  into  the 
hole  E,  and  thereby  ftop  it  very  faft  5  and  to  fecure  this  Cement  from  fiy  ing 
out  afterward,!  bind  over'it  a  piece  of  Leather,  that  is  fpread  over  in  the  in- 
fide  with  Cement,  and  wound  about  it  whilft  the  Cement  is  hot :  Having 
thus  faflned  it,  1  gently  eredt  again  the  Glafs  after  this  manner  :  I  firft  let  the 
Frame  down  edge-wayes,  till  the  edge  R  V  touch  the  Floor,  or  ly  horizon- 
tal 5  and  then  in  that  edging  pofture  raife  the  end  R  S  5  this  I  do  ,  that  if 
there  chance  to  be  any  Air  hidden  in  the  Ihiall  Pipe  E,  it  may  afcend  into  the 
Pipe  F,  and  not  into  the  Pipe  D  C  ;  Having  thus  ereded  it,  and  hung  it  by 
the  hole  Q,  or  fixt  it  perpendicularly  by  any  other  means,  I  open  the  end  F, 

and 
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and  by  a  (inzW  S^phfin  I  draw  out  the  Mercury  Co  longjtill  I  find  the  furface  of 
it  AB  in  the  head  to  touch  exadily  the  line  XY5  at  which  time  I  immedi- 
ately take  away  the  Syphon ,  and  if  by  chance  it  be  run  fomcwhat  below 
the  line  XY,  by  pouring  in  gently  a  little  i^/cm/r;' at  F,  Iraife  it  again  to 
its  defired  height ,  by  this  contrivance  I  make  all  the  fenlible  rifing  and  fal-' 
ling  of  the  Mercury  to  be  vifible  in  the  furface  of  the  Mercury  in  the  Pipe 
and  fcarceany  in  the  head  A  B.  But  becaufe  there  really  is  fome  (mall 
change  of  the  upper  furface  alio,  I  find  by  feveral  Oblervarions  how  much 
it  rifes  in  the  Ball,  and  falls  in  the  Pipe  F,  to  make  the  diftance  between  the 
3WO  forfaces  an  inch  greater  then  it  was  before  5  and  the  meafure  that  it 
falls  in  the  Pipe  is  the  length  of  the  inch  by  which  I  am  to  mark  the  parts  of 
the  Tube  F,  orthc  Board  on  which  it  lyes,  into  inches  and  Decimals:  Ha-* 
ving  thus  juftned  and  divided  it^  I  have  a  large  Wheel  M  N  O  P,  whole 
cutmoft  limb  is  divided  into  two  hundred  equal  parts  '■,  this  by  certain  fmall 
Pillars  is  fixt  on  the  Frame  R  T,  in  the  manner  expreft  in  the  Figure.  In 
the  middle  of  thiS;,  on  the  back  lide,  in  a  convenient  frame,  is  placed  a  fmall 
Cylinder,  whpfe  circumference  is  equal  to  twice  the  length  of  one  of  thole 
divifionSj  which  I  find  anfwer  to  an  inch  of  afcent,  or  defcent,  of  Mercury  : 
This  Cylinder  I,  is  movable  on  a  very  fmall  Needle  5  on  the  end  of  which  is 
fixt  a  very  light  Index  K  L,  all  which  are  fo  poi^'d  on  the  Axis,  or  Needle, 
that  no  part  is  heavier  then  another  :  Then  about  this  Cylinder  is  wound  a 
fmall  Clew  of  Silk,  with  two  fmall  fteel  Bullets  at  each  end  of  it  G  one 
of  thefe,  which  is  fomewhat  the  heavier,  ought  to  be  fo  big,  as  freely  to 
move  to  and  fro  in  the  PipeF^  by  means  of  which  contrivance  5  every  the 
leaft  variation  of  the  height  of  the  Mercury  will  be  made  exceeding  vifible 
by  the  motion  to  and  fro  of  the  fmall  Index  K  L. 

But  this  14  but  one  way  of  Jifcovering  the  effluvia  of  the  Earth  mixt 
with  the  Air  ;  there  may  be  perhaps  many  others^witnejl  the  Hygrofcopc, 
an  Inftrument  whereby  the  watery  fleams  volatile  in  the  Air  are  difcerneJ^ 
which  the  Nofe  it  felfisnot  able  to  fine/.  This  I  have  defcribdin  the 
following  Tra5i  in  the  Defcription  of  the  Beard  of  a  wild  Oat,  Others  there 
are^ay  be  difcovered  both  by  the  Nofe ,  and  by  other  wayes  alfo.  7hus 
thefmoTk  of  burning  Wood  is  fmelt,  feen,  and  fufficicntly  felt  by  the 
eyes:  The  fumes  of  burning  Brimftone  are  fmelt  and  difcovered  alfo 
hy  the  deftroying  the  Colours  of  Bodies ,  06  by  the  whitening  of  a  red 
Rofe  ;  And  who  kpows^  but  that  the  Indufiry  of  man^  following  this  me- 
ihodymay  find  out  wayes  of  improving  this  fenfe  to  as  great  a  degree  ofper^ 
feUion  as  it  is  in  any  Ammal^  and  perhaps  yet  higher. 

'Tis  not  improbable  alfoJ)ut  that  our  tafte  jnay  be  very  much  improvd^ 
either  by  preparing  our  taji  for  the  Body^  as^  after  eating  bitter  things^ 
Wine^or  other  Vinous  liquors,  art  more  fenfibly  tafted ;  or  elfeby  pre- 
paring 
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paring  Bodies  for  ourtaft ;  m  the  diffolvtng  of  Metals  with  acid  Liquor  Sj 
make  them  taftable^  fvhich  were  bfore  altogether  infifid ;  thws  Lead  be- 
comes fweetcr  then  Sugar ^  and  Silver  more  bitter  then  Gall^  Copper 
andiron  of  mojl  loathfome  tafts.  And  indeed  the  bufinejl  of  thk  fenfe 
being  to  difcover  the  prefence  of  dijfolved  Bodies  in  Liquors  put  on  the 
Tongue^r  in  general  to  difcover  that  a  fluid  body  ha6  fome folid  bodj  diffolvd 
in  it  J  and  what  they  are ;  whatever  contrivance  mahs  this  difcovery 
improves  this  fenfe.  In  thps  kind  the  mixtures  of  Chemical  Liquors  af- 
ford many  Infiances  ;  as  the  fmet  Vinegar  that  is  impregnated  with 
Lead  may  be  difovered  to  be  Jb  by  the  afufm  of  a  little  of  an  Alcalizate 
folution  /.  The  bitter  liquor  of  Aqua  fbrtis  and  Silver  may  be  difcover  d 
to  be  chargd  with  that  Metal^  by  laying  in  it  fome  plates  of  Copper  : 
'Tis  not  improbable  alfo^but  there  may  be  multitudes  of  other  wayes  of  difco^ 
vering  the  parts  diffolvd^  or  dijjoluble  in  liquors ;  and  what  is  this  cSfco^ 
very  but  u  kjndaf  lecundary  tafting. 

'Tis  not  improbable  alfo^but  that  the  fenfe  of  feeling  may  be  highly  im- 
provd^  for  that  being  a  fenfe  that  judges  of  the  more  grofs  and  robuft 
motions  of  the  Particles  of  Bodies,  feems  capable  of  being  improvd  and 
affifted  very  many  wayes.  Thws  for  the  dijiinguifhing  Heat  and  Cold,t& 
Weathcr-glafs  and  Thermometer,  which  Ihavedefcribdinthis  follow- 
ing Treatife^  do  exceedingly  perfect  it ;  by  each  of  which  the  leafi  varia- 
tions of  heat  or  cold^  which  the  moft  Acute  fenfe  is  not  able  to  diftinguijh^are 
manifefled  This  is  cftentimes  further  promoted  alfo  by  the  help  of  Burn- 
ing-glaflcs,^;?^  the  lih-,  which  colleSi  and  unite  the  radiating  heat,  Thm 
the  roughnefs  and  fmoothnefs  of  a  Body  vs  made  much  more  fenfiblt  by 
the  help  of  a  Microfcopc,  thenby  the  moft  tender  (i;?^  delicate  Hand. 
Perhaps^  a  Fhyfnian  mighty  by  fever al other  Oingihle  proprieties,  difcover 
the  conftution  of  a  Body  m  well  06  by  the  Pulfe.  I  do  but  inflame  in 
thefe^o  fiew  whatpojftbility  there  may  be  of  many  others^  and  what  proba- 
bility and  hcpes  there  were  of  finding  them^if  this  method  were  followed ; 
for  the  Offices  (f  the  five  Senfes  being  to  dete^  either  the  fubtil  and  cuvl- 
ous  Uotionspropagated  through  all  pellucid  or  perfectly  homogeneous 
Bodies ;  Or  the  more  grots  and  vibrative  Pulfe  communicated  through 
the  Air  and  all  other  convenient  medmms^whether  fluid  or  folid :  Or  the 

effluvia 
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effluvia  of  Boc/ies  diffolvd  m  the  Air  ;  Or  the  particles  ^fe&i  dif 
folv'd  or  diflbluble  in  Liquors,  or  the  more,  quick  tjrzt/  violent  £ha- 
king  motion  f>/heat  in  allorarrtof  theft,  whstfoever  does  any  i^ayespra^ 
mote  any  of  thefe  hjnds  of  criteria,  does  a  ford  a  rvay  of  improving  fbme 
one  fenfe.  And  rrhat  a  multitude  cf  tbefervould  adiligerrt  Man  meet 
with  in  hi6  inquiries  ?  And  this  for  the  helping  and  promoting  the  fenfi- 
tive  faculty  onl), 

Next^oi  for  the  Memory,  cfr  retentive  faculty,  m  may  he  fufficiently 
infiru^edfrom  the  written  Hiftories  of  civii  aftions,  what  great  c^i. 
fiance  may  he  afordedthe  Memory^  in  the  committing  to  writing  things  ob-> 
fervahle  in  natural  operations.  If  aPhyfitian  be  therefore  accounted  tht 
more  able  in  his  F acuity ^  hecaufe  he  has  had  long  experience  and pra^ice^ 
the  remembrance  of  which  ^  though  perhaps  very  imperfe^^  does  regulate  all 
hps  after  atiions :  What  ought  to  be  thought  of  that  man^  thai  has  not  only 
a  perfect  regifter  of  his  own  o^erience^but  isgrown  old  wtth  the  experience 
cf  many  hundreds  of  years^  and  many  thou  finds  of  men. 

And  though  of  late ,  m,en^  beginning  to  be  fenfible  cf  thii  convenience^ 
have  here  and  there  regiftred  andprinted  fame  few  Centuries^  y^  for  the 
mojipart  they  are  fet  down  very  lamely  and  imperfeBly^  and,  ^f^^^o  niany 
times  not  fo  truly ^  they  faming^  fever al  of  them^  to  be  deftgndmore  for 
Oftentation  then  p ublique  ufe  ;  For^not  toinfiance^hat  they  do/or  the 
moft  part^omrt  thofe  Experiences  th^ef  have  made ,  wherein  their  Patiem 
have  mifcarriedjt  is  very  eafie  to  bepercdvd^hat  they  do  all  along  hjper^ 
bdically  extol  their  own  P refer iptions,  and  vilifie  thofe  of  others,  NoU 
wTthjianding  all  which^  thefe  kinds  cf  Hijlortes  are  generally  efteernd  ufe^ 
fttl^  even  to  the  ableft  Pljyfkian. 

What  may  not  be  exp^d  from  the  rational  or  deduSivc  Facnity 
that  16  fumijht  with  fuchRmn?^,  and  thefe  fo  readily  ^diptcd,  and 
rangdfor  nfe^that  in  a  moment^  ^twere^  thoufands  of  Jnflances.  fervmg 
jur  Aillurtration,determinarion,  or  invention,  cf  almoft  any  inquiry^ 
may  be  reprefented  even  to  the  fight  ?  How  nttr  the  nature  of  Axioms 
mufi  all  thofe  Propofitionsfc  v^hich  are  exarmnd  before  fo  many  Wii- 
nefles  ?  And  how  diffcuh  will  it  be  for' any,  ilmgh  nfdtr  fo  fukiUntf- 
ror  in  Philofophy,  to  fcapc  from  being  difcover'd  after  it  has  tndufd  tht 
touch,  and fa  many  other  tryals  ?  d  What 
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Ifhat  hind  of  mechanical  way^  andphyfical  invention  alfo  pi  there  re^ 
quird^that  might  not  this  way  be  found  out  ^  The  Invention  of  a  way  to 
find  the  Longitude  of places  is  eafily  perfomd^  and  that  to  06  great  per- 
fection as  16  defifd^  or  to  as  great  an  accuratcnefs  as  the  Latitude  of 
places  can  he  found  at  Sea ;  and  perhaps  yet  alfo  to  a  greater  certainty 
then  that  has  been  hitherto  founds  as  I  fljallvery  f^eedily  freely  manifefi  to 
the  rvorld  The  way  of  flying  in  the  Air  feems  principally  unpra^icabk^ 
by  reafon  of  the  want  of  ftrengtli  in  hunlanc  mufclcs  ;  if  therefore 
that  could  be  fuppli  d^t  wereJthinK-^  eafie  to  make  twenty  contrivances  to 
perform  the  office  (/Wings  ;  What  Attempts  alfo  I  have  made  for  the 
fupplying  that  Defe5f^  and  my  fucceffes  therein^  which^  I  think.-,  are  wholly 
new^and  not  inconfiderable^  I fljallin  another  place  relate. 

'Tisnot  unlikely  alfo^  but  thatChfmAs^  if  thiy  followed  thps  method^ 
might  find  out  their  fo  much  fought  for  Alkaheft.  What  an  univerfal 
Menftruum ,  which  diffolves  all  forts  of  Sulphureous  Bodies,  lhave 
difcoverd  (  which  has  not  been  before  taken  notice  of  as  fuch  )  lhave 
Jhewninthe  trxteenth  Obfervation. 

What  a  prodigious  variety  of  Inventions  in  Anatomy  has  this  latter 
Age  a  forded^  even  in  our  own  Bodies  Jn  the  very  Heart,  by  which  we  live^ 
and  theBrdAn^which  is  the  feat  of  our  knowledge  of  other  things  ?  witnefi 
allthe  excellent  Works  of  Pecquet,  Bartholinus,  Billius,  and  many 
others  ;  and  at  home^of  t)o^orU2Ltvy^Vo^or  Ent^Do5ior  Wi\\i3.,Do^or 
Gliflbn.  In  Ccleftial  Obfervations  we  have  far  exceeded  all  the  An^ 
tients^even  the  Chaldeans  and  Egyptians  themfelves^  whofe  vaft  Plains, 
high  TowerSi,W  clear  Air,  did  not  give  them  fo  great  advantages  over 
tis^  as  we  have  over  them  by  our  Glafles.  By  the  help  of  which^  they  have 
been  very  much  outdone  by  the  famous  Galileo,  Hevelius,  Zulichcm  ; 
and  our  ox^m  Country  men^  Mr,  Rook,  Vo^or  Wren,  and  the  great  Orna- 
ment of  our  Church  and  Nation^he  Lord  Bithop  of  Exeter.  And  to  fay 
no  more  in  Aerial  Difcoveries,  there  has  been  a  wonderful progref^  made 
by  the  Noble  Engine  of  the  moft  Uluftrious  Mr.  Boylc^whom  it  becomes 
me  to  mention  with  all  honour not  only  as  my  particular  Patron^ut  as  the 
Patron  of  Philofophy  k  felf ;  which  he  every  day  incrcafes  byhh  La^ 
bours,  and  adorns  hy  his.  Example. 

The 
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The  good fuccefl  (f  all  thefe  great  Mcn^and  many  otheri^  and  the  no^ 
feemingly  great  ohvioufnels  of  mofi  cf  their  and  divers  other  Inventions^ 
which  from  the  beginning  of  the  mr  Id  have  been^  as  \were^  trodon^  and 
yet  not  minded  till  thefe  lafi  inquifitivc  Ages  (  an  Argument  that  there 
may  be  jetbehind  multitudes  of  the  like)  puts  me  in  mind  to  recommend 
fuch  Studies^and  theprofecutionof  them  by  fuch  methods^  to  the  Gentlemen 
cf  our  Nation^vohofe  \ei{urc  makes  them  fit  to  undertake,  and  the  plenty 
cf  their  fortunes  toaccomplifh,  extraordinary  things  in  this  way.  And  I 
do  not  onlypropofe  this  kind  of  Experimental  Philofophy  oi'a  matter  of 
high  rapture  and  delight  of  the  mind^  but  even  a^:>  a  material  and  fenfi-^ 
ble  Pleafure.    So  vafi  is  the  variety  of  Objefts  which  mil  come  under 
their  InffeBions^  fo  many  different  wayes  there  dire  of  handling  them^  fo 
great  is  the  fatisfaQion  of  finding  out  new  things,  that  I  dare  compare 
the  contentment  which  they  will  injoy^not  only  to  that  of  contemplation, 
but  evento  that  which  moftmen  prefer  of  the  very  Senfes  themfelves. 

And  if  th(y  will  pleafe  to  tak^  any  incouragement  from  fo  mean 
and  fo  imperfe^  endeavours  as  mine^  upon  my  own  experience^  I  can 
affure  them^without  arrogance^  That  there  has  not  been  any  inquiry  or  Pro^ 
blemin  Mechanicks,  that  I  have  hither  to  propounded  to  my  felf  hut  by  a 
certain  method  Q  which  I  may  on  fome  other  opportunity  explain  ^  I  have 
been  able  prefently  to  examine  thepoffibility  of  it  \  and  iffo^  as  eafily  to  ex- 
cogitate divers  wayes  of  performing  it :  And  indeed  it  ispojfible  to  do 
much  by  this  method  in  Mechanicks,  as  by  Algebra  can  be  performed  in 
Geometry.    Nor  can  I  at  all  doubts  but  that  the  fame  method  ps  as  ap- 
plicable to  Phy  fical  Enquiries  ,  and  as  likely  to  find  and  reap  thence  as 
plentiful  a  crop  of  Inventions-^  and  indeed  there  feemstobeno  fubje^  fo 
barrenjfut  may  with  this  good  hu^barudry  be  highly  improvd. 

Toward  the  profecution  of  this  method  in  Phyfical  Inquiries,  I  have 
here  and  there  gleaned  up  an  handful  (f  Obfervations^  in  the  colle^ion  of 
mofl  of  which  I  made  ufe  o/Microfcopes,  and fome  other  Glades  and  In- 
ftruments  that  improve  the  fenfe ;  which  way  I  have  herein  taken ,  not 
that  there  are  not  multitudes  of  ufeful  and pleafant  Obfervables^yet  uncoU 
lelled^obviou^  enough  without  the  helps  cf  Art ,  hut  only  to  promote  the  ufe 
(f  Mechanical  helps  for  the  Senfes  J)oth  in  the  furveying  the  already  vifible 
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WorU^  and  for  the  difcovery  cf  manj  others  hitherto  unkpom^  and  to  mak^ 
u^^with  the  great  Cmquerorp  be  ajfe£ied  that  m  havt  not  jet  overcome  me 
World  when  there  are  fo  marry  others  to  be  difcovertd^  every  con/iderable 
improvment  cfTddcoipes  (jr  Microfcopes  producing  new  Wbrldsand 
Terra-Incognita's    our  view. 

The  Glafes  lufed  were  of  our  Englifi  make.^but  though  very  good  of  the 
hjnd^  yet  far  Jfjortof  what  might  be  e^e^ed^  could  we  once  find  a  way  of 
making  Glafes  Elliptical^  or  of  fome  more  true  Jhape  ;  for  though  both 
Microfcopcs,  fX/z^/Tclcfcopcs,  ^  they  now  are^  will  rfiagmfie  an  Obje6i 
about  a  thoufand  thoufand  times  bigger  then  it  appears  to  the  naked  eye ; 
yet  the  Apertures  of  the  Obje^-glafes  are  fo  very  fmall4hdt  very  few  Rays 
are  admitted^  and  even  of  thofe  few  there  are  fo  manyfalfe^  that  the  ObjeH 
appears  dark  and  indiftinft  :  Andindeed  thefe  inconveniences  are  fuch^as 
feem  infep arable  from  Spherical  Glaffes^  even  when  mofi  exa^ly  made-Jbut 
thi  way  we  have  hitherto  made  ufe  of  for  thatpurpofe  is  fo  imperfi^^hat  there 
may  be  perhaps  ten  wrought  before  one  be  made  tolerably  good,  and  mofi  of 
thofe  ten  perhaps  every  one  differing  in  goodnefi  one  from  another^  which  is 
an  Argument^hat  the  way  hitherto  ufed  ii^at  leafl^very  uncertain.  So  that 
thefe  Glafes  have  a  double  defeB;the  one^that  very  few  of  them  arc  exa^ly 
true  wrought ;  the  other^  that  even  of  thofe  that  are  befi  among  them^  none 
mil  admit  a  fufficient  number  of  Rayes  to  magrufie  the  Obje6i  beyond  a 
determinate  bignefi.  Againfi  which  Inconveniences  the  only  Remedies  I 
have  hitherto  met  with  are  thefe, 

Firftj  for  M/^rofecpes  (  where  the  OhjcCt  we  view  is  neat  and  within  our 
power)the  befl:  way  of  making  it  appear  bright  in  the  Glaft/isto  cafi:  a  great 
quantity  of  light  on  it  by  means  o{  convex  glaffes. for  thereby  jthough  the  aper- 
ture be  very  fmal],yet  there  will  throng  in  through  it  fuch  multitudesjthatan 
Objedi:  will  by  this  means  indure  to  be  magnifi  a  as  much  again  as  it  would 
be  without  it.  The  way  for  doing  which  is  this.  I  make  choice  of  fome 
Room  that  has  only  one  window  open  to  the  South ,  and  at  about  three  or 
four  foot  diftance  from  this  Window^on  a  Table,  I  place  my  Micro/cope,  and 
then  fo  place  either  a  round  Globe  of  Water,  or  a  very  deep  clear  pla^o  con- 
vex Glafs  (  whofe  convex  fide  is  turn'd  towards  the  Window  )  that  there 
is  a  great  quantity  of  Rayes  colleded  and  thrown  upon  the  Objeft ;  Or  if 
the  Sun  (Line,  I  place  a  Ihiall  piece  of  oyly  Paper  very  near  tlic  Object,  be- 
tween that  and  the  light  ^  then  with  a  good  largeBuming-GlafsI  (6  colled 
and  throw^the  Rayes  on  the  Paper^that  there  may  be  a  very  great  quantity 
of  light  pafs  through  it  to  the  Objed  3  yet  I  fo  proportion  that  liglit,  that  it 

may 
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may  not  fii^eor  burn  the  Paper.  Inftead  of  which  Paper  there  maybe 
made  ufe  of  a  fmall  piece  of  Looking-giafs  plate ,  one  of  whofe  fides  is  made 
rough  by  being  rubbd  on  aflat  Tool  with  very  firit  fandj  this  will,  if  the 
heat  be  kifurely  cafton  it,  indure  a  rtiuch  greater  degree  of  heatj,  and  con- 
fequently  very  much  augment  a  convenient  light.  By  all  which  means  the 
light  of  the  Sun,  or  of  a  Window,  may  be  fo  calt  on  an  Ob  jed,  as  to  make  it 
twice  as  light  as  it  vi'ould  otherwife  be  without  it,  and  that  without  any  in- 
convenience of  glarings  which  the  immediate  light  of  the  Sun  is  very  apt  to 
create  in  moft  Objeds^  for  by  this  means  the  light  isfo  equally  difFufed, 
that  all  parts  are  alike  inlightned  ^  but  when  the  immediate  fight  of  the  Sun 
falls  on  it,  the  reflexions  from  fome  few  parts  are  fo  vivid,  that  they  droWti 
the  appearance  of  all  the  other,  and  arethemfelves  alfo,  by  reafon  of  the  in- 
equality of  light,  indiftindt,  and  appear  only  radiant  fpots. 

Rut  bccaufe  the  light  of  the  Suhj  and  alfo  that  of  a  Window,  is  in  a  conti- 
nual variation,  and  fo  many  Ob  jeds  cannot  be  view'd  long  enough  by  them 
to  be  throughly  examin'd,  befidesthat^  oftentimes  the  Weatl>er  is  fo  dark 
and  cloudy,  that  for  many  dayes  together  nothing  can  be  view'd :  And  be- 
caufe  alfo  there  are  many  Objects  to  be  met  with  in  the  night,  which  canHot 
fo  conveniently  be  kept  perhaps  till  the  day,  therefore  to  procure  and  caft  a 
fufficient  quantity  of  light  on  an  Objed:  in  the  night,  I  thought  of,  and  often 
ufed  this.  Expedient. 

Iprocur'd  me  a  fmall  Pedeftal ,  fuch  as  is  defcrib'd  in  the  fifth  Figure  of 
the  {ii  Ct  Scheme  on  the  fmall  Pillar  A  B,  of  which  were  two  movable 
Armes  CD,  which  by  means  of  the  Screws  E  F,  I  could  fix  in  any  part  of 
the  Pillar  on  the  undermoft  of  thele  I  plac  d  a  pretty  large  Globe  of  Glafs 
G,  fiU'd  with  exceeding  clear  Brine,  ftopt,  inverted,  and  fixt  in  the  manner 
vifible  in  the  Figure  ^  out  of  the  fide  of  which  Arm  proceeded  another 
Arm  H,  with  many  joynts  5  to  the  end  of  which  was  faftncd  a  deep  plain 
Cotrvex  glafs  I,  which  by  means  of  this  Arm  could  be  moved  fo  and  fro,  and 
fixt  in  any  pofture.  On  the  upper  Arm  was  placed  a  fmall  Lamp  K,  which 
could  be  fo  mov'd  upon  the  end  of  the  Arm  ,  as  to  be  fet  in  a  fit  pofture  tCJ 
give  light  through  the  Ball :  By  means  of  this  Inftrument  duly  plac'd  ,  as  is 
expreft  in  the  Figure,  with  the  fmall  flame  of  a  Lamp  may  be  caft  as  great 
and  convenient  a  light  on  the  Objed  as  it  will  well  indufe^arid  being  alway$ 
conftant,  and  to  be  had  at  any  time,  f  foTind  moft  proper  for  drawiftg  the 
reprefentations  of  thofe  fmall  Objeds  I  had  occafion  to  obferve. 

None  of  all  which  ways  (though  much  beyond  any  other  hithef-to  made 
ufe  of  by  any  I  know  )  do  afford  a  fufficient  help,  but  after  a  certain 
degree  of  magnify  ingjthey  leave  us  again  in  the  lurch.  Hence  it  were  very 
defirable,  that  fome  way  were  thought  of  for  making  the  Objed-glafe  of 
fuch  a  Figure  as  would  conveniently  bear  a  large  Aperture. 

As  for  Telefcopes,  the  only  imprdvement  they  feem  capable  of,  16  the 
increafing  of  their  length  ;  for  the  Obje^  being  remote^  there  vi  no  thought 
of  giving  it  a  greater  light  then  it  ha6 ;  and  therefore  to  augment  the 
Aperture^  the  Glafi  mufi  be  ground  of  a  very  large  (phere  ;  for ^  by  that 
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meam^the  longer  the  Glaji  be^  the  bigger  aperture  mil  it  bear ^if  the  Glajfei 
be  of  an  equal  gooJneJl  in  their  kind.    Therefore  a  fix  will  indure  a 
much  larger  Aperture  then  a  three  foot  Qlafl ;  and  a  fyiyfoot  Glaflwill 
proportionably  bear  a  greater  Aperture  then  a  thirty^and  mil    much  ex- 
cel it  alfo  a6a  fix  foot  does  a  three  foot ^  a6 1  have  experimentally  cbfervd 
in  one  cf  that  length  made  by  Mr,  Richard  Reives  here  at  London, 
which  will  bear  an  Aperture  above  three  inches  over ,  and  yet  mak^ 
the  ObjeB  proporticnably  big  and  difin^ ;  whereas  there  are  very 
few  thirty  foot  Glafesthai  will  indure  an  Aperture  of  more  then  two  in- 
ches over.    So  that  for  Telcfcopes ,  fuppofing  we  had  a  very  ready  way 
of  making  their  Obje^  Glaffes  of  exa^ly  ffherical  Surfaces^  we  mighty  by 
increafing  the  length  of  the  Glajl^  magnifie  the  Ob'jeli  to  any  affignable  big- 
nefi.    And  for  performing  both  thefe^  I  cannot  imagine  any  way  more  ea- 
fie^and more  e>\al\^  then  by  thvs  following  Engine Jby  means  of  whicb^  any 
Glaffes^of  what  length  foever^maybe  fpeedily  made  Jtfeems  the  moft  eafie^ 
becaufe  whh  one  and  the  fame  Tool  may  be  whh  care  ground  an  Obje^ 
GlaJ?»^  of  any  length  or  breadth  requisite  ^  and  that  with  very  little  or  no 
trouble  in  fitting  the  Engine^  and  without  much  skill  in  the  Grinder, 
It  feems  to  be  the  moft  exa£i^  for  to  the  very  lafl  flroke  the  Glafidoes 
regulate  and  re61ifie  the  Tool  to  its  exa^^  Figure ;  and  the  longer  or  more 
the  Tool  and  Glafl  are  wrought  together^  the  moreexad  will  both  cf  them 
he  of  the  defifd  Figure,    Further^  the  motions  of  the  Glaji  and  Toohdo 
fo  crofi  each  other ,  that  there  is  not  one  point  of  cithers  Surface^ut  ha6 
thoufands  of  crojl  motions  thwarting  it  ^  fo  that  there  can  be  no  kind  of 
Kings  or  Gutters  made  either  in  the  Tool  or  Glaji. 

The  contrivance  of  the  Engine  is,  only  to  make  the  ends  of  two  Jargc 
Mandrils  (b  to  move  ,  that  the  Centers  of  them  may  be  at  any  convenient 
diftance  afunder ,  and  that  the  Axis  of  the  Miwdrils  lying  both  in  the  fame 
plain  produced,  may  meet  each  other  in  any  alTignable  Angle  ^  both  which 
requifitesmay  be  very  well  perform'd  by  the  Engine  defcrib'd  in  the  third 
Figure  of  the  firOi  Scheme  :  where  A  B  fignifies  the  Eeam  of  a  Lath  fixt  per- 
pendicularly or  Horizontally,  CD  the  two  Poppet  heads,  fixt  at  about,  two 
foot  diftance,  E  F  an  Iron  Munclril.vihofe  tapering  neck  F  runs  in  an  adapt- 
ed  tapering  brafs  Collar  5  the  other  end  E  runs  on  the  p^oint  of  a  Screw  C  , 
in  a  convenient  place  of  this  is  faftned  H  a  pully  Wheel,  and  into  the  end  of 
itjthat  comes  through  the  Poppet  head  C,  is  fcrewed  a  Ring  of  a  hollow 
Cjlif/derKj  or  fome  other  conveniently  (hapd  Tool,  of  what  widcnef^  fhall 
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be  thought  fflofl:  proper  for  the  cizc  of  Glafles ,  about  which  it  is  to  be  im- 
ploy'd  ;  Asj  for  Objcft  glaflcs,  between  twelve  foot  and  an  hundred  foot 
long  5  the   Ring  ma/  be  about  lix  inches  over ,   or  indeed  fomewh^tt 
more  for  thofe  longer  Glaffes.    It  would  be  convenient  alfo,  and  not 
very  chargeable,  to  have  four  or  five  feveral  Tools,  as  one  for  all  Glafles 
between  an  inch  and  a  foot ,  one  for  all  Glafles  between  a  foot  and  ten  foot 
jong,  another  for  all  between  ten  and  an  hundredja  fourth  for  all  between  a: 
hundred  and  a  thoufand  foot  long,  and  if  Curiofity  fliall  ever  proceed  fo 
farjOnefor  all  lengths  between  a  thoufand  and  ten  thoufand  foot  long  5  for 
indeed  the  principle  is  fuchjthat  fuppofing  the  Mandrils  vjqW  madejand  of  a 
good  length ,  and  fuppofing  great  care  be  ufed  in  working  and  polifhing 
thenijlfee  no  reafon^but  that  a  Glafs  of  a  thouf^nd5nay  often  thoufand  foot 
long,  may  be  as  well  made  as  one  of  ten  5  for  the  reafon  is  the  fame/uppofing 
the  Mandrils  and  Tools  be  made  fufficiently  ftrong,  fo  that  they  cannot 
bend  3  and  fuppofing  the  Glafs^  out  of  which  they  are  wrought,  be  capable 
of  fo  great  a  regularity  in  its  parts  as  to  refrad:icn  ;  this  hollow  Cylinder 
is  to  contain  the  Sand,  and  by  being  drove  round  very  quick  to  and  fro  by 
means  of  a  fmall  Whee],which  may  be  mov  d  with  ones  foot,  Icrves  to  grind 
theGlafs :  The  oihtv  Mandril  is  fliap'd  like  this,  but  it  has  an  even  heckin- 
ftcad  of  a  taper  onCjand  runs  in  a  Collar,  that  by  the  help  of  a  Screw,  and  a 
joynt  made  like  M  in  the  Figure,  it  can  be  ftill  adjurtned  to  the  wearing  or 
wafting  neck :  into  the  end  of  this  Mandril  is  fcrewed  a  Chock  N,  on  which 
with  Cement  or  Glew  is  faftned  the  piece  of  Glafs  Q_that  is  to  be  form'd , 
the  middle  of  which  Glafs  is  to  be  plac'd  juft  on  the  edge  of  the  Ring,  and 
the  Lath  OP  is  to  be  fet  and  fixt  ( by  means  of  certain  pieces  and  Icrews, 
the  manner  whereof  will  be  fufficiently  evidenc'd  by  the  Figure )  in  (uch 
an  Angle  as  is  requifite  to  the  forming  of  fucha  Sphere  as  theGlals  isdc- 
fign'd  to  be  of  5  the  geometrical  ground  of  which  being  fufficiently  plain, 
though  not  heeded  before,  I  (hall,  for  brevities  fake,  pals  over.    This  laft 
Mandrills  to  be  made  (  by  means  of  the  former,  or  fome  other  Wheel )  to 
run  round  very  fwift  alfo ,  by  which  two  crols  motions  the  Glafs  cannot 
chufc  ( if  care  be  us'd  )  but  be  wrought  into  a  moft  exadly  Ipherical 
Surface. 

But  becaufe  m  are  certain^  from  the  Laws  of  refraaion  (  which  I 
I  havee^erimentally  foundtobe  fojbj  aninftrumcnti fiall  frefently  dt- 
fcribe )  that  the  lines  of  the  angles  of  Incidence  are  proportio- 
nate to  the  lines  of  the  angles  of  RefraSion,  therefore  if  GlaJ/escouU 
be  made  cf  thofe  kindcf  Figures^  or  fome  other ^  fuch  06  the  moji  incompa- 
table  Des  Cartes  ha6  invented^  and  demonft rated  in  his  Thilofo^hicdand 
Mathematical  Works^we  might  hofe  for  a  much  greater  per fedion  of  Opticks 
then  can  be  rationally  expe^ed  from  Jphericalones;forthough^cxtcris  pz- 
ribus,  we  find^  that  the  larger  the  Telefcope  Objeri  Glafes  are^  and  the 
jhorter  thofe  cf  the  Microfcope,  the  better  they  magnifies  yet  both  of  them^ 
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befiJi  fuch  determinate  dimenfions  ,  are  certain  inconveniences  rendred 
unufeful ;  for  it  will  be  exceeding  difficult  to  make  and  manage  a  Tube 
above  an  hundred  foot  long,  and  it  will  be  06  difficult  to  inligiiten  an 
ObjeBleJi  then  an  hundred  part  of  an  inch  diftant  from  the  ObjeCl  Glafi. 

I  have  not  as  yet  made  any  attempts  of that  kjnd^  though  I  know  two  or 
three  way  es^  which^  06  far  06 1  have  yet  confidered^feem  very  probable^and 
may  invite  me  to  make  a  try  at  06  foon  06 1  have  an  opportunity^  of  which  I 
may  hereafter  perhaps  acquaint  the  world.  In  the  Interim^  I  JJj  all  defer ibe 
the  Infirument  I  even  now  mention' d^  by  which  the  refra&ion  of  all  kinds 
cf  Liquors  may  be  moji  exa^ly  meafurd^  thereby  to  give  the  curious  an 
opportunity  of  making  what  further  tryals  cf  that  kind  they  flmll  think 
requifite  to  any  of  their  intended  tryals ;  and  ta  let  them  fee  that  the  laws 
cf  Refra^ion  are  not  only  notional. 

The  Inftrumcnt  confiftcd  of  five  Rulers ,  or  long  pieces  placed  together, 
after  the  manner  cxpreft  in  the  fecond  Figure  of  the  firft  Scheme ,  where 
A  B  denotes  a  ftraight  piece  of  wood  abput  fix  foot  and  two  inches  long, 
about  three  inches  over,  and  an  inch  and  half  thick  ,  on  the  back  fide  of 
which  was  hung  afmall  plummet  by  a  line  ftrctcht  from  top  to  bottom,  by 
which  this  piece  was  fet  exaftly  upright,and  fo  very  firmly  fixt  5  in  the  mid- 
dle of  this  was  made  a  hole  or  center,  into  which  one  end  of  a  hollow  cy- 
lindrical brafsBox  CC,  fafhion'd  as  I  (hall  by  and  by  defcribe,  v/asplac'd, 
and  could  very  eafily  and  truly  be  mov'd  to  and  fro  5  the  other  end  of  this 
Box  being  put  into,  and  moving  in,  a  hole  made  in  a  fmall  arm  D  D ;  into 
this  box  was  faftned  the  long  Ruler  E  F,  about  three  foot  and  three  or  four 
inches  long,  and  at  three  foot  from  the  above  mention'd  Centers  P  P  was 
a  hole  E,  cut  through,  and  crols'd  with  two  fmall  threads,  and  at  the  end  of 
it  was  fixt  a  fmall  fight  G,  and  on  the  back  fide  of  it  was  fixt  a  fmall  Arm  H, 
with  a  Screw  to  fix  it  in  any  place  on  the  Ruler  L  M  ,  this  Ruler  L  M  was 
mov'd  on  the  Center  B  (  which  was  exaftly  three  foot  diftance  from  the 
middle  Center  P  )  and  a  line  drawn  through  the  middle  of  it  LM,  was 
divided  by  a  Line  of  cords  into  Ibme  fixty  degrees,and  each  degree  was  fub- 
dividedinto  minutes,  fothat  putting  the  crols  of  the  threads  in  E  upon  any 
part  of  this  divided  line ,  I  prefently  knew  what  Angle  the  two  Rules  A  B 
and  E  F  made  with  each  other,  and  by  turning  the  Screw  in  H,  I  could  fix 
them  in  any  pofition-  The  other  Ruler  alio  R  S  was  made  much  after  the 
lame  manner,  only  it  was  not  fixt  to  the  hollow  cylindrical  Box^  but,by  means 
of  twofinall  brais  Armes  or  Ears,  it  mov'd  on  the  Centers  of  it  ^  thisalfo, 
by  means  of  the  crofs  threads  in  the  hole  S,  and  by  a  Screw  in  K,  could  be 
faftned  on  any  divifion  of  another  line  of  cords  of  the  fame  radius  drawn  on 
N  O.    And  io  by  that  means,  the  Angle  made  by  the  two  Rulers,  A  B  and 
R  S,  was  alfo  known.    The  Brafs  box  CC  in  the  middle  was  fhap'd  very 
much  like  the  Figure  X,  that  is,  it  was  a  cylindrical  Box  ftopp'd  clofe  at  ei* 
ther  endjofF  of  which  a  part  both  of  the  fides  and  bottomes  was  cut  out,  fo 
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that  the  Box,  when  the  Pipe  and  that  was  joyne  d  to  itj  would  contain  the 
Water  when  fiird  half  full,  and  would  likewile,  without  running  over,  in- 
dufeto  beinclin  d  to  an  Angle  ,  equal  to  that  of  the  greateft  r^fraftion  of 
Water,  and  no  morejWithout  rutining  over.  The  Ruler  E  F  was  fixt  very  faft 
tothe  PipcVp  fo  that  the  PipeV  dire^Sed  the  length  of  the  RulerE  F^.and 
the  Box  and  Ruler  were  mov'd  on  the  Pin  T  T,  fo  as  to  make  any  defi- 
rablc  Angle  with  the  Ruler  A  B.  The  bottom  of  this  Pipe  V  was  ftop'd 
with  a  fmall  piece  of  exactly  plain  Glafs ,  which  was  plac'd  exadly  per- 
pendicular to  the  Line  of  diredUon,  or  Axis  of  the  Ruler  E  F.  The  Pins 
alio  T  T  were  drill'd  with  fmall  holes  through  the  Axis^and  thr9ugh  thole 
holes  was  ftretcht  and  faftned  a  fmall  Wire.  There  was  likewife  a  fmall 
Pipe  of  Tin  loofly  put  on  upon  the  end  of  V,  and  reaching  dowrito  the 
fight  G  ^  the  ufeof  which  was  only  to  keep  any  falle  Rayes  of  light  from 
paffing  through  the  bottom  of  Vj  and  only  admitting  fuch  topafsas  pier- 
ced ihrough.the  fight  G :  All  things  being  placed  together  in  the  manner 
defcrib'd  in  the  Figure  ■>  that  is,  the  Ruler  A  B  being  fixt  perpendicular,  I 
fiU'd  the  Box  C  C  with  Water,  or  any  other  Liquor,  whofe  refraftion  I  in- 
tended to  try ,  till  the  Wire  paffing  through  the  middle  of  it  v/ere  juft  co- 
vered ;  then  I  moved  and  fixt  the  Ruler  F  E  at  any  affignablc  Angle,  and 
placed  the  flame  of  a  Candle  juft  againft  the  fight  G  ^  and  looking  through 
the  fight  I,  I  moved  the  Ruler  R  S  to  and  fro,  till  I  perceived  the  light  paf^ 
fing  through  G  to  be  covered,  as  'twere,  or  divided  by  the  dark  Wire  pai^ 
Cng  through  P  P :  then  turning  the  Screw  in  K,  I  fixt  it  in  that  pofturc : 
And  through  the  hole  S,  lobferved  what  degree  and  part  of  it  was  cut  by 
the  crofs  threads  in  S.  And  this  gave  me  the  Angle  of  Inclination,  APS 
anfweringto  the  Angle  of  Refraction  BPE  ;  for  the  furface  of  the  Liquor 
in  the  Box  will  be  alwayes  horizontal ,  and  confequently  A  B  will  be  a 
perpendicular  to  it ,  the  Angle  therefore  APS  will  meafure,  or  be  the 
Angle  of  Inclination  in  the  Liquor  5  next  EPB  muftbe  the  Angle  of  Re- 
fra6tion,for  the  Ray  that  pafles  through  the  fight  G,  paflesalfo  perpendicu- 
larly through  the  Glals  Diaplragme  at  F,  and  confequently  alfo  perpendi- 
cularly through  the  lower  furface  of  the  Liquor  contiguous  to  the  Glals.  and 
therefore  fufiers  no  refraftion  till  it  meet  with  the  horizontal  furface  of  the 
Liquor  in  C  C,  which  is  determined  by  the  two  Angles. 

By  means  of  thpi  Injlrument  I  can  wi^A  little  trouble,  and  a  very 
fmall  quantity  of  any  Liquor,  examine^  mofl  accurately^  ^&refraftion 
cf  it ,  not  only  for  one  inclination^  but  for  all;  and  thereby  am  inabled 
to  make  very  accurate  Tables ;  fever al of  which  Ihave  alfo  eo^erimerrtally 
made^and  jind^  that  Oylof  Turpentine  has  a  much  greater  Refra^ion 
then  Spirit  of  Wine ,  though  it  be  lighter  ;  and  that  Spirit  of  Wine 
hoi  a  greater  Refra^ion  then  Water,  though  it  be  lighter  alfo  ;  but  that 
fait  Water  alfo  ha6  a  greater  Refra^ion  then  frefh,  though  it  be  heavier  ; 
but  AUum  water a  lef^  refra^ion  then  common  Water,  though  hea- 
vier alfo.So  that  it  feems^as  to  the  refnftion  made  in  a  Liquor ^the  fpeci- 

/  fick 
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fick  gravity  h  cfm  efficacy  3y  this  I  have  alfofounJ^tbatbokwhat  pro- 
portion the  Sine  cf  the  Angk  cf  Inclination  ha6to  the  Sim  cf  the 
Angle  of  Rcfraftion,  comf^ondent  to  it^  the  fame  proportion  have  all 
the  Sines  cf  other  Inclinations  to  the  Sines  of  their  a^rofriate  Refr  anions. 

My  way  for  mealunnghow  much  a  Glafs  magnifies  an  Objefl:,  plac'd  at  a 
convenient  diftance  from  my  eye^is  this.  Having  reftifi'd  the  Micro/cope^  td 
fee  the  defir'd  Objeft  through  it  very  diftindly,  at  the  fame  time  that  1  look 
upon  the  Objeft  through  the  Glals  with  one  eye,  I  look  upon  other  Objeftj 
at  the  fame  diftance  with  my  other  bare  eye  j  by  which  means  I  am  able, 
by  the  help  of  a  Rnler  divided  into  inches  and  fmall  parts,  and  laid  on  the 
PeeUftal  of  the  Microjcope^to  caftjas  it  were,  the  magnifi'd  appearance  of  the 
Objeft  upon  the  Rulcr5and  thereby  exaftly  to  meafure  the  Diameter  it  ap- 
pears of  through  the  Glafs,  which  being  compar'd  with  the  Diameter  it  ap- 
pears of  to  the  naked  eye ,  will  eafily  afford  the  quantity  of  its  magnify- 
ing. 

The  Microfcope^  which  for  the  raoft  part  1  made  ufe  of,  was  (hap'd  much 
like  that  in  the  fixth  Figure  of  the  firft  Scheme^  the  Tube  being  for  the  moft 
part  not  above  fix  or  feven  inches  longjthough,  by  reafbn  it  had  four  Draw- 
ers, it  could  very  much  be  lengthened,  as  occafion  required  5  this  was  con- 
triv  d  with  three  Glafles^a  fmall  Objcft  Glafs  at  A,a  thinner  Eye  Glafs  about 
B,  and  a  very  deep  one  about  C :  this  1  made  ufe  of  only  when  I  had  oc- 
cafion 10  fee  much  of  an  Objeft  at  once  5  the  middle  Glafs  conveying  a 
very  great  company  of  radiating  Pencils,  which  would  go  another  way,  and 
throwing  them  upon  the  deep  Eye  Glals.    But  when  ever  I  had  occafion  to 
examine  the  fmall  parts  of  a  Body  more  accurately ,  I  took  out  the  middle 
Glafs,and  only  made  ufe  of  one  Eye  Glafs  with  the  Objcft  Glafs,  for  always 
the  fewer  the  Refraftions  are,  the  more  bright  and  clear  the  Obje6:  appears. 
And  therefore  'tis  not  to  be  doubted  ,  but  could  we  make  a  Alicrofcopt  to 
have  one  only  refradiion,  it  would,  ceteris  paribus ,  far  excel  any  other  that 
had  a  greater  number.    And  hence  it  is,  that  if  you  take  a  very  clear  piece 
of  a  broken  Vemce  Glafs,  and  in  a  Lamp  draw  it  out  into  very  fmall  hairs  or 
threads,  then  holding  the  ends  of  rhefe  threads  in  the  flame,  till  they  melt 
and  run  into  afrnall  round  Globnl,  or  drop,  which  will  hang  at  the  end  of 
the  thread  ^  and  if  further  you  ftick  feveral  of  thefe  upon  the  end  of  a  ftick 
ivith  a  little  fealing  Wax,  fb  as  that  the  threads  ftand  upwards,  and  then  on 
a  Whetftone  firft  grind  off  a  good  part  of  them,  and  afterward  on  a  fmooth 
Metal  plate,  with  a  little  Tripoly,  rub  them  till  they  come  to  be  very 
foiooth  ^  if  one  of  thefe  be  fixt  with  a  little  fbft  Wax  againft  a  fmall  needle 
hole,prick*d  through  a  thin  Plate  of  Brafs,  Lead,  Pewter,  or  any  other  Me^ 
tal,  and  an  Objed,  plac'd  very  near,  be  look'd  at  through  it,  it  will  both 
magnifie  and  make  fome  Objeas  more  diftindt  then  any  of  the  great  Micro- 
fcopes.    But  becaufe  thefe,  though  exceeding  eafily  made,  are  yet  very  trou-" 
blefbmeto  be  us'd,becaUfeof  their  fmalnefs,and  the  nearnefsof  the  Objedl  5 
therefore  to  prevent  both  thefe,  and  yet  ha  ve  only  two  Refractions,  I  pro- 
vided me  a  Tube  of  Brafs,  fhap'd  much  like  that  in  the  fourth  Figure  of  the 
firft  Schmei,  into  thefinaller  end  of  this  I  fixt  with  Wax  a  good cm- 
vox 
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ijex  Objeft  GkfsjWith  the  convex  fide  towards  the  Objeci-,  and  into  the 
b^er  end  I  fixt  alfo  with  wax  a  pretty  large  piano  Convex  Glais,  with 
the  comjex  fide  towards  my  eye ,  then  by  means  of  the  fmali  hole 
by  the  fide  5  I  fiird  the  intermediate  fpacc  between  thefe  two  GlafleS 
with  very  clear  Water,  and  with  a  Screw  ftopp'd  it  in  5  then  putting 
on  a  Cell  for  the  Eye,  I  could  perceive  an  Objed  more  bright  then  I  could 
when  the  intermediate  fpace  was  only  fiird  whhAir^but  this,  for  other  in- 
conveniences, I  made  but  little  ufe  of. 

My  way  for  fixing  both  the  Glafs  and  Objeft  to  the  Pedeftal  moft  conve- 
niently was  thus :  Upon  one  fide  of  a  rt)und  Pcdeftal  A  B,  in  the  fixth  Fi- 
gure of  the  firft  Scbef^CyV/as  fixt  a  (ball  Pillar  C  C,  on  this  was  fitted  a  fmall 
Iron  Arm  D,  which  could  be  mov'd  up  and  dovvo^  and  fixt  in  any  part  of  the 
Pillar,by  means  of  a  fmall  Screw  E ,  on  the  end  of  this  Arm  was  a  fmall  Ball 
fitted  into  a  kind  of  fockct  F,  made  in  the  fide  of  the  Brafe  Ring  G,  through 
which  the  fmall  end  of  the  Tube  was  fcrew'd  5  by  means  of  which  contri- 
vance I  could  place  and°fix  the  Tube  in  what  pofture  I  defir'd  (  which  for 
many  Obfervations  was  exceeding  neccffary  )  and  ad juften  it  moft  exaftly 
to  any  Objeft. 

For  placing  the  Objeft,!  made  this  contrivance  ^  upon  the  end  of  a  fmall 
brafs  Linker  Staple  H  H,  I  fofaftned  a  round  Plate  1 1,  that  it  might  he 
turn'd  round  upon  its  Cerrter  K,  and  going  pretty  ftifF,  would  ftand 
fixt  in  any  pofturc  it  was  fct on  the  fide  of  this  was  fixt  a  fmall  Pillar  P, 
about  three  quarters  of  an  inch  high,  and  through  the  top  of  this  was  thruft 
a  fmall  Iron  pin  M,  whofe  top  juft  ftood  over  the  Center  of  the  Plate  5  on 
this  top  I  fixt  a  fmall  Objcft,  and  by  means  of  thefc  contrivances  I  was  able 
to  turn  it  into  all  kind  of  pofitiom,  both  to  my  Eye  and  the  Light ,  for  by 
moving  round  the  (mail  Plate  on  its  center,  I  could  move  it  one  way,  and  by 
turning  the  Pin  M,  I  could  move  it  another  way ,  and  this  without  ftirring 
the  Glafe  at  all ,  or  at  leaft  but  very  little  ;  the  Plate  likewife  I  could  move 
to  and  fro  to  any  part  of  the  Pedeftal  (  which  in  many  cafes  was  very  con- 
venient )  andfixitalfo  in  any  Pofition,  by  means  of  a  Nut  N,  which  was 
fcrew'd  on  upon  the  lower  part  of  the  Pillar  C  C.  All  the  other  Con- 
trivances are  obvious  enough  from  the  draught,and  will  need  no  dcfcription 

Now  though  thkmre  the  Inftrument  I  made  mft  ufe  cf^  jet  I  have 
made  fever al  other  Tryah  mth  other  kinds  of  Microfcopes,  which  both 
for  mztter  and  form  were  very  diferetrt  from  common  fpherkal  Glaffes, 
Iha-vemadea  Microfcope  with  one  piece  of  Glaji^  both  whofe  furfaces 
mre  plains.  /  have  made  another  only  with  a  piano  concave^  without 
arry  kind  of  refielrion^  divers  alfo  by  meam  of  reflcSion.  lhavemade 
others  of  Waters,  Gums,  Refins,  Salts,  Arfcnick,  Oyls,  and  with 
divers  other  mixtures  watery  Woyly  Liquors.  And  indeed  the 
fulje^ii  capable  of  a  great  variety;  but  I  find  generally  none  more  ufe- 
fulthenthatwlnch  h  made  mth  mo  Ghf&Sy  fuch  oi  I  have  already  de- 
fcrWd.  What 
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itnJothers^tdio  are  fame  g[ the  moft  confidcraUei^  their  feveral  ?r(fejfiom. 
But  that  that  yet  fijTtber  corwinces  me  of  the  Real  efteem  that  the  more  fe- 
noxis  fart  of  men  have  (ftbkSodety^i^^that  feveral  Mcrchmts^menwho 
aM  in  earneft(whofe  OijeS  k  mcum  (stmum^that great  Rudder  cf  humane 
iifairs)have  adventur'dconfiderabk  fum  of  Money  ^to  put  in  fra^icewhat 
fome  of  our  Members  have  contrived^  and  have  continued  ftedfeft  in  their 
good  opinions  of  fuch  hdeavours^  whmnatoneof  a  hundred  of  the  vulgar 
have  believed  their  imdertakings  feafabk.And  it  pi  alfofit  to  be  added^hat 
they  have  one  advantage  peculiar  to  themfelves^hat  very  marry  of  their  num^ 
her  are  men  of  Convcrfe  and  Traffick ;  which  it  a  good  Omen^  that  their 
attempts  will  bring  Philofophy  from  words  to  ^&  \on/eeing  the  men  ofBufi- 
nefihave  bad  fo  great  a  fljarein  their  firfi  foundation. 
Ajid  cf  tlm  hind  I  ought  not  to  conceal  oneparticularGcnerofity^which  more 
marly  concerns  my  felfit  is  the  munificence  qfSir  JohnCutler,/;2  endowing 
a  Le^ure  for  the  promotion  of  Mechanick  Arts,to  be  governed  and direSied 
byThiSocietyJhisBounty  I  mention  for  the  Honourablenefs  cf the  thing  it 
felf^andfor  the  expectation  which  I  have  of  the  efficacy  (f the  Example  ;for 
it  cannot  now  be  objected  to  them^hat  their  ^efigns  will  be  efteemed  frivolous 
and vzin^  when  they  have  fuch  a  real  Teftimony  of  the  Approbation  of 
a  Man  that  is  fuch  an  eminent  Ornament  (f  this  renowned  City^  and  one^ 
who^  by  the  Variety,  and  the  happy  Succefs,  (f  his  negotiations^  has  given 
evident  proofs^  that  he  ps  not  eafie  to  be  deceived.  This  Gentleman  has  well 
obfervd^  that  the  Arts  of  l^e  have  been  too  long  imprifbn'd  in  the  dark, 
fhops  of  Mechanich  themfelves^sf  there  hindred  from  gvo^thpther  by  ig- 
norancepr  felf-interefl-Mnd  he  hoi  bravely  freed  them  from  thefe  inccmvcn'i- 
encesiHehath  not  only  obliged  Trzdc{mcnJ}ut  Trade  it  felf:Heha4  done  a 
work,  that  ps  worthy  of  London ,  and  has  taught  the  chief  City  of  Commerce 
in  the  world  the  right  way  how  Commerce  is  tobeimprovd.  We  have  already 
feai  many  other  great  figns  of  Liberality  and  a  large  mind^  from-tke  fame 
hand:For  by  his  diligence  about  tfeCorporation  for  the  Voovjby  his  bono- 
rtfi/eSubfcriptionsyor  the  rebuilding  of  St, ?2Luysi,by  his  chearful  Disburf-' 
ment  for  the  replanting  oflrehnd^and  by  manji  other  fuch  publick  works, 
he  has  fbewn  by  what  means  he  indeavours  to  eftablifli  his  Memory ;  and 
now  by  this-lafigift  he  ha^  done  that^which  became  one  of  the  wifeft:  Citizens 
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of  our  Nation  to  accomplifi^  feeing  one  of  th  wifeft  of  our  Sracermen,rhe 
Lordycruhm^firfi  propounded  it. 

But  to  return  to  my  Subjt^^from  a  digreffton-y  rvhich^  Ihope^my  Header 
mil  pardon  me^  feeing  the  Example  k  fo  rare  that  lean  make  no  morefuch 
digrejfions.  If  thefe  my  firjl  Labours  pall  be  any  myes  ufefulto  inqui* 
ring  men^  I  muft  attribute  the  incouragement  and  promotion  of  thm  to  a  ve^ 
ry  Reverend  andLtzvned  Pcrfon,  of  vi^hom  this  ought  in  juftia  to  be  faid^ 
That  there  is  fcarceany  one  Invention,  which  this  Nation  has  pro- 
duc'd  in  our  Age,  but  it  has  fon:e  way  or  other  been  fet  forward  by 
his  affiftance.  My  B eader J belieTje^mll quickly  ghefi^  that  it  k  Dr.  Wi!, 
kins  that  I  mean. He  k  indeed  a  man  born  for  the  good  of  mankind,  W/or 
the  honour  of  hk  Couutry,  In  the  iweetncfs  of  whofe  behaviour^^z  the 
calmnefs  of  hk  mind,  in  the  unbounded  goodnds  of  hk  heart,  n^e  have 
an  evident  Inftance,  what  the  true  and  the  primitive  unpaffionate  Religi- 
on woi^  before  h  wa6  fowred  by  particular  Faflions .  In  a  word^  hk  Zeal 
ha6  been  fo  conftant  and  efteSua!  in  advancing  all  good  and  profitable 
Ans^hat  06  one  of  theAntient  Romans  faid  afScipio,  That  he  thanked 
God  that  he  was  a  Eojnan  ;  bccaufe  whereever  S'cipio  had  been  born., 
there  had  been  the  feat  of  the  Empire  of  the  world:  So  may  I  thank 
God^  that  Dr.  Wiikins  was  an  Englilhman,  for  whereever  he  I^td livedo 
there  had  been  the  chief  Seat  of  generous  Knowledge  and  true  Philofo- 
phy .  To  the  truth  of  thi^htre  are  fd  mar^  worthy  men  living  that  will fidf^ 
fcribe^  that  I  am  confident^  what  I  have  here  faid^  will  fiot  be  lool^d  upan^ 
by  any  ingmon6  'Reader^  as  a  Panegyrick,  but  only  06  a  reiai  tefti- 
mony. 

By  the  Advice  (f  thk  Excellent  man  / firjl  fet  upon  this  Enteffrife^yet 
ftill  came  to  hwith  mueh  '^thj&znc^^ecaufe  Iwoi  to  follow  the  footjkpsof 
Jo  eminent  a  Ferfon  oi  Dr.  Wren  ,  svhoKOi.tbe  firfiihat  attempt  any 
thtngof  thk  nature ;  whofe  original  draughts  do  now  mahoneof  theOrrn- 
merits  of  that  great  Colle^ion  cf  Rarities  in  the  Kings  Clofet.  Thk  Ho- 
nor, which  hk  fir  ft  beginnings  of  thk  kind  have  receivd^  to  be  admitted  in- 
to the  moft  famous  place  of  the  world^did  not  fo  much  incourage,  as  the  ha- 
zard of  coming  after  Dr.  Wren  did  affright  me ;  for  of  him  Imufl  affirm^ 
that^  fmce  the  time  of  Archimedes,  there  fcarce  ever  met  in  one  man^  in  fo 

great 
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great  a  perfel^ion^  fuch  d  Mechdimcal  Hand,  and  fo  Phibfophical 
Mind. 

But  at  lafi,being  affuredhoth  by  Dr.  Wilkins,W  Dr.  Wren  limfelf^ 
that  he  had  given  otei  bk  intentions  ifprofecuting  if,  and  not  finding  that 
there  was  awj  elfe  defigndthe  purfuing  of  itjfet  upon  thii  undertakings  and 
wa6  not  a  little  incouragd  to  proceed  in  it^hythe  Honour  theKojA  Society 
vas  pleas  d to  favour  me  mth^in  approving  cf  thofe  draughts  (which  from 
time  to  time  as  I  had  an  opportunity  cf  defcrihing)  Iprefented  to  them.  And 
particularly  by  the  Incitements  of  divers  of  thofe  Noble  and  excellent  Per-- 
fons  of  ity  which  were  my  more  efpecial  Friends^who  were  not  lefi  urgent  with 
me  for  thepubliftnng^  then  for  the  profecution  cf  them. 

After  I  had  almofl  compkated  thefe  Fi5iures  and  Obfervations  (ha" 
ving  had  divers  of  them  ingraven  ,  and  was  ready  to  fend  them  to  the 
Preji)  I  was  inform  dy  that  the  Ingeniou6'Phyfitian  Dr.limYy  "Power 
had  made  y^z^er^/ Microfcopical  Obfervations^which  had  I  not  afterwards^ 
upon  our  inter changably  viewing  each  others  Papers^  found  that  they  wm 
for  the  mojlpart  difering  frommine^  either  in  theSulje^  it  felf^  or  in  the 
particulars  takm  notice  of ;  and  that  his  defign  wm  only  to  print  Cbfer- 
vations  without  Pictures  J  had  eroen  then  fupprelTcd  what  lhad  fo  far  pro- 
ceeded in.  But  being  further  excited  by  feveralcf  mj  Friends^  in  comply^ 
ance  with  their  opinions^  that  it  would  not  be  unacceptable  to  fever al  inqui- 
fttive  Men,  and  hoping  alfo ,  that  I  fhould  thereby  difcover  fomething 
Na»  to  the  Worlds  I  have  at  length  caft  in  my  Mite^  into  the  vafi  Treafu- 
ryof  A  Philofophical  Hiftory .  And  it  ps  my  hope,  as  well  as  belief^  th^U 
thefe  my  Labours  will  be  no  more  comparable  to  the  ProduQions  of  many 
other  Natural  Philofophers,  who  are  now  every  where  bufie  about  greater 
things  ;  then  my  little  Objefts  are  to  be  compard to  the  greater  mrd  more 
beautrfulWorks  of  Nature,  A  Flea^  a  Mite^  a  Gnat^  to  anHorfe^an  £/e- 
fbantiOr  a  Lyon, 
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WITH 

Observations  and  1  n  cl"  i  r  i  e  $  thereupon. 


Obferv.  I.  Of  the  Point  of a jhafp  fmall  Needk. 

S  in  Geometry^  the  moft  natural  way  of  beginning  is  ScheM.2, 
from  a  Mathematical  point  5  fo  is  the  fame  method  in  Fig^i. 
Obfcrvations  and  Natural hijiory  the  moft  gcnuinc.fim- 
ple,  and  inftruftive.  We  mufl:  firft  endevour  to  make 
letters^  and  draw Jingle  ftrokes  true ,  before  we  ven- 
ture to  write  whole  Sentences^  or  to  draw  large  Pi- 
liures.  And  in  Vhyfical  Enquiries,  we  muft  endtvour 
to  follow  Nature  in  the  more  plain  and  eajie  ways  fhe 
treads  in  the  moft  (imple  and  uncompounded  bodies^  to  trace  her  fteps,  and 
be  acquainted  with  her  manner  of  walkmg  there,  before  we  venture  our 
felves  into  the  multitude  meanders  {^^thsis'm  bodies  of  a  more  complied' 
W  nature^  left,  being  unable  todiftinguifli  and  judge  of  our  way,  we 
quickly  lofe  both  Nature  our  Guide,and  our  felves  too.and  are  left  to  wan- 
der in  the  labyrinth  o^  ground  lels  opinions^  wanting  both  judgment^  that 
light ^  arid  expem^ce^  that  ckw^  which  ftiould  dired  our  proceedings. 

We  will  begin  thefc  our  Inquiries  therefore  with  the  Obfcrvations  of 
Bodies  of  the  moft pmple  nature  firft5and  fo  gradually  proceed  to  thole  of  a 
more  compounded  one.  In  profccution  of  which  method,we  ftiall  begin  with 
a  Vhyjicalpoint'-i  of  which  kind  the  Point  of  a  Needle  is  commonly  reckon 'd 
for  one  ^  and  is  indeed^  for  the  moft  part,  made  fo  (harp,  that  the  naked 
eye  cannot  diftinguifti  any  parts  of  it ;  It  very  eafily  pierces,  and  makes  its 
way  through  all  kind  of  bodies  Ibfter  then  it  felfiBut  if  vicw'd  with  a  very 
good  Microfiope^we  may  find  that  the  top  of  a  Needle  (though  as  to  the 
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fenfe  vcxyjharp )  appears  a  hroadjblnnt^  and  very  irregular  end  ^  not  refem- 
bling  a  Cone,  as  is  imagin'd,  but  onely  a  piece  of  a  tapering  body,  with  a 
great  part  of  the  top  remov'd,  or  deficient.  The  Points  of  Pins  are  yet 
more  blunt,  and  the  Points  of  the  moft  curious  Mathematital  Inftruments 
do  very  feldome  arrive  at  fb  great  a  ftiarpnefs  5  how  much  therefore  can 
be  built  upon  demonftraticns  made  onely  by  the  productions  of  the  Ru- 
ler and  Gdmpafles,  he  will  be  better  able  to  confider  that  (halibut  view 
thofe  points  and  lines  with  a  Microfcope, 

Now  though  this  point  be  commonly  accounted  the  (harpeft  (whence 
when  we  would  expreis  the  (harpnels  of  a  point  the  moft  faperlativefy,  we 
fay.  As  ftiarp  as  a  Needle)  yet  the  Microfeope  can  afibrd  us  hundreds  of  In- 
ftances  of  Points  many  thoufand  times  fharper :  fuch  as  thole  o{ the  hairs^ 
SiTid  brijiles,  and  claips  o£ multitudes  o£ Infeifs'^  the  thorns^  or  crooks^  or 
hairs  o£  leaves^  and  other  finall  vegetables  3  nay,  the  ends  of  the  Jtiri£  or 
(mall  parallelipipeds  of  Amianthus ,  and  alumen  plumofum  3  of  many  of 
which,  though  the  Points  are  fo  fharpas  not  to  be  vihble,  though  view'd 
with  a  Micr^copi  (which  magnifies  the  Objeft,  in  bulk,  above  a  million  of 
times)  yet  I  doubt  not,  but  were  we  able  pra&icaUy.  to  make  Alicrofcopes 
according  to  the  theory  of  them,  we  might  find  hills,  and  dales,and  pores, 
and  a  (iifficient  bredth,  or  expanfion,  to  give  all  thofe  parts  elbow-room, 
even  in  the  blunt  top  of  the  very  Point  of any  of  thefe  fo  very  (harp  bodies. 
For  certainly  the  quantity  or  extenfion  of  any  body  may  be  Divifiile  in  in- 
finitum^  though  perhaps  not  the  matter. 

But  to  proceed  ;  The  Image  we  have  here  exhibited  in  the 
firft  Figure ,  was  the  top  of  a  rniall  and  very  fbarp  Needle  5  whole 
point  a  a  neverthelefs  appear'd  through  the  Microfcope  above  a 
quarter  of  an  inch  broad,  not  round  nor  flat ,  but  irregular  and  un- 
even 5  fo  that  it  feem'd  to  have  been  big  enough  to  have  afforded  a 
hundred  armed  Mites  room  enough  to  be  rang'd  by  each  other  without 
■endangering  the  breaking  one  anothers  necks,  by  being  thruft  off  on  ei- 
ther fide.  The  lurface  of  which,  though  appearing  to  the  naked  eye  very 
fmoothjcould  not  neverthelels  hide  a  multitude  of  holes  and  fcratches  and 
ruggednefles  fi*om  being  difoover  d  by  the  Microfcope  to  invert  it,  foverai 
of  which  inequalities  (as  A,B,C,  foem'd  holes  made  by  fome  finall  Ipecks  of 
Kuji  3  and  D  fome  adventitious  body^  that  ftuck  very  clofe  to  it)  were  ca- 
fual.  All  the  reft  that  roughen  the  furface,  were  onely  fo  many  marks  of 
the  rudenels  and  bungling  of  Art.  So  unaccurate  is  it,  in  all  its  produfti- 
ons,evenin  thofo  which  fcem  moft  neat,  that  if  examin  d  with  an  organ 
more  acute  then  that  by  which  they  were  made,  the  more  we  fee  of  their 
Jhape^the  left  appearance  will  there  be  of  their  beauty  :  whereas  in  the 
works  of  Nature^  the  deepeft  Difccveries  fhew  us  the  greateft  Excellen- 
cies. An  evident  Argument,  that  he  that  was  the  Author  of  all  thefo 
things,  was  no  other  then  Omnipotent ,  being  able  to  include  as  great  a  va- 
riety of  parts  and  contrivances  in  the  yet  finalleft  Difcernable  Point,  as  in 
thoievafter  bodies  (which  comparatively  are  called  alfo  Points)  fuch  as 
the  Earthy  Sun^  or  Vianet s.  Nor  need  it  feem  ftrangethat  the  Earth  it  folf 
may  be     2x\Analogie  call'd  a-Phyfical  Point:For  as  its  body^though  now 
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lb  near  us  as  to  fill  our  eys  and  fancies  with  a  fenle  of  the  vaftneft  of  it^ 
may  by  a  little  Diftance,  and  Ibme  convenient  Diminijhmg  GlaflcSs  be 
made  vanifli  into  a  fcarce  vifible  Speck,  or  Point  (  as  I  have  often 
try'd  on  the  Moon^  and  (when  not  too  bright)  on  the  Sun  it  felf.)  So, 
could  a  Mechanical  contnvancc  fuccesfully  anfwer  our  Theory^  we  might 
fee  the  leaft  fpot  as  big  as  the  Earth  if  felf  ^  and  Difcover,  as  Des  Cartes  Dlop  rh. 
alfo  conjcdures,  as  great  a  variety  of  oodles  in  the  Moon^  or  Planets^  as  in  §  9' 
the  Earth. 

But  leaving  thefe  Difcoverics  to  future  InduftrieSj  we  (hall  proceed  to 
add  one  Obfervation  more  of  a  point  commonly  fo  call'd^that  is,  the  mark 
of  QifuU flop^  or  period.  And  for  this  purpofe  I  obfcrved  many  hothprinted 
ones  and  -written  5  and  among  multitudes  I  found  few  of  them  mote  round 
or  regular  then  this  which  I  have  delineated  in  the  third  figure  of  the  fe* 
cond  Scheme,  but  very  many  abundantly  more  disfigurd-^  and  for  the 
moft  part  if  they  feera'd  equally  round  to  the  eye,  I  found  thofe  points 
that  had  been  made  by  a  Copper-plate^  and  Roll-prels,  to  be  as  misQiapen 
as  thofe  which  had  been  made  with  Types ^  the  moft  curious  andfmothly 
engraven  Jirokes  and  points^  looking  but  as  fo  many  furrows  and  holes ^  and 
their  printed  imprej/ions^  but  like  fmutty  daubings  on  a  matt  or  uneven 
floor  with  a  blunt  extinguilht  brand  orftick's  end.    And  as  for  points 
made  with  zpen  they  were  much  more  rugged  and  deformed.  Nay,having 
view'd  certain  pieces  of  exceeding  curious  writing  of  the  kind  (one  of 
which  in  the  bredth  of  a  two-pence  com'^xh'd  the  Lords  prayer  ^the  Apojiles 
Creed,  the  ten  Commandments,  and  about  half  a  dozen  verfes  bejides  of  the 
Bible,  whofe  lines  were  fo  JmaU  and  near  together,  that  I  was  unable  to 
number  them  with  my  naked  eye ^  a  very  ordinary  Microfcope^  I  had  then  a- 
bout  me,  inabled  me  to  fee  that  what  the  Writer  of  it  had  aflerted  was 
true,  but  withall  dilcover'd  of  what  pitiful  1  bungling  fcribbles  and firawls 
it  was  com]^os  d,Arabian  and  China  characters  being  almoft  as  well  fhap'd  ^ 
yet  thus  much  I  muft  fay  for  the  Man,  that  it  was  for  the  moft  part  legible 
enough,  though  in  fome  places  there  wanted  a  good  fantjy  well  prepofeji 
to  help  one  through.    If  this  manner  ofjmail  writing  were  made  eafic  and 
praBicable  (  and  I  think  I  know  fuch  a  one,  but  have  never  yet  made 
tryal  of  it,  whereby  one  might  be  inabled  to  write  a  great  deale  with  much 
eafi,  and  accurately  enough  in  a  very  little  roome  )  it  might  be  of  very 
good  ufo  to  convey  fecret  Intelligence  without  any  danger  of  Difcovery 
or  mifirufling.    But  to  come  again  to  the  point.    The  Irregularities  of  it 
are  caufed  by  three  or  four  coadjutors,  one  of  which  is,  the  uneven furf ace 
ohhe  paper,  which  at  beft  appears  no  foiother  then  a  very  courfo  piece  of 
fiiagd  cloth^  next  the  irregularity  of  the  Type  or  Ingraving,  and  a  third  is  the 
rough  Daubing  of  the  Printing-In^t^at  lies  upon  the  inftrument  that  makes 
the  impreffion,  to  all  which,  add  the  variation  made  by  the  Different 
lights  and  fiadows,  and  you  may  have  fufficient  reafon  to  ghefs  that  3i  point 
may  appear  much  more  ugly  then  thi^,  which  I  have  here  prefented,  which 
though  it  appeared  through  the  Micro/cope  gray^  like  a  great  fplatch  of 
London  dirt,  about  three  inches  over  5  yet  to  the  naked  eye  it  was  blacky, 
and  no  bigger  then  that  in  the  midft  of  the  Circle  A.  And  could  I  have 
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found  Room  in  this  Plate  to  have  infcrted  an  O  you  ftiould  have  feen  that 
the  letters  were  not  more  diftinft  then  the  points  of  Diftindion,  nor  a 
dravpn  circle  more  exaftly  j^jthen  we  have  now  ftiown  a  point  to  be  a  point. 


Obferv.  1 1.  Of  the.  Ed^t  of  a  Raz^r. 

Schfm.2.  ^nr^He  ftiarpefl:  Edgehath  the  fame  kind  of  affinity  to  the  ihsLrpefi  Point 
Tig,  2.  J|[  in  Phyficksj  as  a  line  hath  to  a  point  in  Mathematicks  5  and  therefore 
the  Treaty  concerning  this,  may  very  properly  be  annexed  to  the  for- 
mer. A  Razor  doth  appear  to  be  a  Body  of  a  very  neat  and  curious  a- 
fped,  till  more  clofely  viewed  by  the  Microfeope^  and  there  we  may  ob- 
fcrve  its  very  Edge  to  be  of  all  kind  of  ftiapcs^  except  what  it  (hould  be. 
For  examining  that  of  a  very  fharp  one^  I  could  not  find  that  any  part  of 
it  had  any  thing  of  ftiarpnefs  in  it  ^  but  it  appear  d  a  rough  forface  of  a 
very  confiderable  bredth  from  fide  to  fide,  the  narroweft  part  not  fcem- 
ing  thinner  then  the  back  of  a  pretty  thick  Knife.  Nor  is't  likely  that  it 
ftiould  appear  any  otherwife,  fince  as  we  juft  now  fliew'd  that  a  point  ap- 
peared a  circle^  'tis  rational  a  line  ftiould  be  a  parallelogram. 

Now  tor  the  drawing  this  fecond  Figure(which  reprefents  a  part  of  the 
Edge  about  half  a  quarter  of  an  inch  long  of  a  Razor  well  fet)  I  fo  plac'd  it 
between  the  Objed-glafs  &  the  light,that  there  appear  d  a  rcfleftion  from 
the  very  Edge,repreiented  by  the  white  line  abcdef.ln  which  you  may 
perceive  it  to  be  fomewhat  ftiarper  then  elfcwhere  about  ^Z,  to  be  indent- 
ed or  pitted  about  to  be  broader  and  thicker  about  and  unequal 
and  rugged  about  e,  and  pretty  even  between  a  b  and  e  f.  Nor  was  that 
part  of  the  Edge  g  hi  k^io  fmooth  as  one  would  imagine  fo  foooth  bo- 
dies as  a  Hone  and  Oyl  ftiould  leave  it  5  for  befidesthofe  multitudes  of 
Icratches,  which  appear  to  have  raz'd  the  furface  gh  i  k^^  and  to  crols 
each  other  every  way  which  are  not  half  of  them  expreft  in  the  Figure, 
there  were  feveral  great  and  deep  (cratches,  or  furrows,  fuch  as  ^  ^  and 
i  ^5  which  made  the  furface  yet  more  rugged,  caus'd  perhaps  by  fbme 
fmall  Dufc  cafually  falling  on  the  Hone,  or  Tome  harder  or  more  flinty 
part  of  the  Hone  it  felf  The  other  part  of  the  Razor  /  /,  which  is  polifti'd 
on  a  grinding-ft:one,  appcar'd  much  rougher  then  the  other,  looking  al- 
moft:  like  a  plow'd  field,  with  many  parallels,  ridges,  and  furrows,  and  a 
cloddy,  as  'twere,  or  an  uneven  furface  ;  nor  (hall  we  wonder  at  the 
roughnefles  of  thofe  furfaces ,  fince  even  in  the  moft  curious  wrought 
Glalles  for  Microfiopes^  and  other  Optical  ufes,  I  have,  when  the  Sun  has 
flione  well  on  them ,  dilcover  d  their  furface  to  be  varioully  raz'd  or 
fcratched,  and  toconfift:ofan  infinite  of  Imall  broken  furfaces,  which  re- 
fle(fc  the  light  of  very  various  and  differing  colours.  And  indeed  it  feems 
impoffible  by  Art  to  cut  the  furface  of  any  hard  and  brittle  body  fmcoth, 
fince  Phtte^  or  even  the  moft  curious  Torvder  that  can  be  made  ufe  of,  to 
polifli  fuch  a  body,  muft  confift  of  little  hard  rough  particles,  and  each  of 
them  muft  cut  its  way,  and  confequently  leave  fome  kind  of  gutter  or 
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furrow  behind  it.  And  though  Nature  does  feem  to  do  it  very  readily  in 
all  kinds  of  fluid  bodies ,  yet  perhaps  future  obfervators  may  difcovcr 
even  thcfe  alfo  rugged  5  it  being  very  probable,  as  I  elfewhere  fhew^  that 
fluid  bodies  arc  made  up  of  fraall  folid  particles  varioufly  and  llrongly 
mov'd,  and  may  find  reafon  to  think  there  is  fcarce  a  furface  in  rcrnm  na* 
turSi  perfedly  fraooth.  The  black  fpot  mn^l  ghefs  to  be  fome  fmall 
fpeck  of  ruft,  for  that  I  have  oft  obferv'd  to  be  the  manner  of  the  working 
ofCorrofiveJuyces.  To  conclude,  this  Edge  and  piece  of  a  Razor,  if  it 
had  been  really  fuch  as  it  appear'd  through'the  Microfiope^  would  fcarce- 
ly  have  fcrv'd  to  cleave  wood,  much  lels  to  have  cut  ofFthe  hair  of  beards, 
unlefs  it  were  after  the  manner  that  Lucian  merrily  relates  cA^r^fw  to  have 
made  ufe  of,when  with  a  Carpenters  Axe  he  chop  d  ofFthe  beard  of  a  (age 
Philofophcr,  whofe  gravity  he  very  cautioufly  fear'd  would  indangcrthc 
ovcrfetting  of  his  Wherry. 


Obferv.  \\\,  Of fine  Lawn^  or  Limen  Cloth. 

THis  is  another  produd  of  Art,  A  piece  of  the  fineft  Lawn  I  was  able 
to  gets  lb  curious  that  tbe  threads  were  fcarce  diicernable  by  the  na* 
ked  eycjand  yet  through  an  ordinary  Mkrofiope  you  may  perceive  what 
a  goodly  piece  coarfe  Mattingit  is,  what  proportionable  cords  each  of 
its  threads  are,  being  not  unlike,  both  in  lhape  and  fee,  the  bigger  and 
coarfer  kind  of  //?g/e2?£?pe-^4r/z,wherewith  they  ufually  make  l74/>/ex.  That 
which  makes  the  Lawn  lb  tranlparentj,  is  by  the  Micrdfiope^  nay  by  the 
naked  eye,  if  attentively  viewed,  plainly  enough  evidenced  to  be  the 
multitude  of  fquare  hf^les  which  are  left  between  the  threads,  appearing 
to  have  much  more  hdle  in  relped  of  the  intercurrent  parts  then  is  for  the 
raoft  part  left  in  a  latth^e-window^  which  it  does  a  little  rcfemblc,  onely 
the  crofling  parts  are  ro^d  and  not  flat. 

Thefe  threads  that  compofe  this  fine  contexture,  though  they  are  as 
fmall  as  thofe  that  conftitutethc  finer  forts  of  Silks,  have  notwithftanding 
nothing  of  their  gloflie,  pleaiant5and  lively  reflexion.  Nay,  I  have  been 
informed  both  by  the  Inventor  himlelf,  and  feverai  other  eye-witnefles^ 
that  though  the  nax^out  of  which  it  is  made,has  been  (by  a  fingular  art,  of 
that  excellent  Perfon,  and  Noble  Vertuofo,  M.  Charts  Hon>ard^  brother  to 
the  Duke  ofNorfolk^h  curioufly  drefs'd  and  prepar'd,as  to  appear  both  to 
the  eye  and  the  touch,  full  as  fins  and  asglojjze^  and  to  receive  all  kinds 
of  colourSjas  well  as  Sleave-Silk  j  yet  when  this  Silken  Flax  is  tv^ifted  into 
threads,  it  quite  lofcth  its  former  lufter,  and^ecomes  as  plain  and  bale 
a  thread  to  look  on,  as  one  of  the  (ame  bigriefs,  made  of  common  Flax. 

The  reafon  of  which  odd  Phenomenon  feems  no  other  then  this  5  that 
though  the  curioufly  drefl  Flax  has  its  parts  ib  exceedingly  finall,  as  to 
equallize,  if  not  to  be  much  fmaller  then  the  clew  of  the  Silk-worm,  efpe- 
ciaily  in  thinnefs^  yet  the  differences  between  the  figures  of  the  confti- 
tuting  filaments  are  fo  great,  and  their  fubflances  fo  various,  that  whereas 
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thole  of  the  57/4  arc  fmall^round^  hard^  tranfparettt^  and  to  their  bigneis 
f»roportionably  fiiff^  fb  as  each  filament  preferves  its  proper  Figure^  and 
conlequently  its  vivid  reflcBion  intire,  though  twifted  into  a  thread,  if 
not  too  hard  ^  thofe  of  Flax  are  jiat^  limber^fofter^znd  lef  iranj^arent^  and 
in  twifting  into  a  thread  they  joynjand  lie  fo  clofe  together^as  to  lofe  their 
own,  and  deftroy  each  others  particular  reflexions.  There  (eems  there* 
fore  three  Particulars  very  requifite  to  make  the  fo  dreft  Flax  appear  Silk 
alfo  when  fpun  into  threads.  Firft,  that  the  fobflance  ofitftiouldbe 
made  more  r/e^rand  tranjparent^  Flax  retaining  in  it  a  kind  of  opacating 
brown,  or  yellowy  and  the  parts  of  the  whiteftkind  I  have  yetobferv'd 
i^th  the  Microfiope  appearing  white,  like  flaw'd  Horn  or  Glals,  rather 
then  clear,  like  clear  Horn  or  Glals.  Next  that,  the  filaments  fhould  each 
of  them  be  rounded^  if  that  could  be  done,which  yet  is  not  fo  very  neceP 
fary,  if  the  firft  be  perform' d,  and  this  third,  which  is,  that  each  of  the 
finall  filaments  be  fiifned-^  for  though  they  be  fquare,  or  flat,  provided 
they  be  tranjparerit  and  ftiff,  much  the  fame  appearances  muft  neceflarily 
follow.  Now,  though  I  have  not  yet  made  trial,  yet  I  doubt  not,  but  that 
both  thefo  proprieties  may  be  alfo  induced  upon  the  Flax,and  perhaps  too 
by  one  and  the  fame  Expedient,  which  fome  trials  may  quickly  inform  any 
ingenious  attempter  of,  who  from  the  ufe  and  profit  of  fuch  an  Invention, 
may  find  fufficient  argument  to  be  prompted  to  fuch  Inquiries.  As  for 
the  Unacity  of  the  fuMancc  of  Flax,  out  of  which  the  thread  is  made,  it 
ieems  much  inferiour  to  that  of  Silk,  the  one  being  a  vegetable^  the 
other  an  animal  fubftance.  And  whether  it  proceed  from  the  better  con- 
codion,  or  the  more  homogeneous  conflitution  of  anir/ial  fubftances 
above  thofe  of  vegetables^  I  do  not  here  determine  5  yet  fince  I  ge- 
nerally find,  that  vegetable  fubftances  do  not  equalize  the  tenacity  of  ani- 
mal^ nor  thefe  the  tenacity  of  fome  purified  mineral  fubftances  5  I  am 
vexy  apt  to  think,  that  the  tenacity  of  bodies  does  not  proceed  from  the 
hamoHs^  or  hooked  particles,  as  the  Epicureans^  and  fome  modern  Thilofi-' 
phers  have  imagin'd  ^  but  from  the  more  exaft  congruity  of  the  confti- 
tuent  parts,  which  are  contiguous  to  each  other,  and  fo  bulky,  as  not  to 
be  eaiily  feparated,  or  fhatter'd,  by  any  fmall  pulls  or  concuffion  of 
heat. 


Obferv.  I V.    Of  fine  waled  Silk-,  or  Tafety. 

sehem.  $.  ^TT^  His  is  the  appearance  of  a  piece  of  very  fine  TafTety-riband  in  the 
»•  Jl  bigger  magnifying  Glais,  which  you  fee  exhibits  it  like  a  very  con- 
venient fiibfVance  to  make  Bed-mattSjOr  Door-matts  of,or  to  ferve  for  Bee- 
hives, Corn-fcuttleSjChairs.  or  Corn-tubs,it  being  not  unlike  that  kind  of 
work,  wherewith  in  many  parts  in  England^  they  make  fuch  Utenfils  of 
Straw,a  little  wreathed,and  bound  together  with  thongs  of  Brambles.  For 
in  this  Contexture,  each  little  filament,  fiber,  or  clew  of  the  Silk-worm, 
feem'd  about  the  bignefs  of  an  ordinary  Straw,  as  appears  by  the  little  ir- 
regular 
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regular  piecesj^  h^c  d^znd  ef-^  The  Wafppt  the  thread  that  ran  crofling  the 
Ribandjappear'd  like  a  fingle  Rope  of  an  Inch  Diameter  5  but  the  Woof^ 
or  the  thread  that  ran  the  length  of  the  Riband,  appear'd  not  half  fo 
big.  Each  Inch  of  fix-peny-broad  Riband  appearing  no  left  then  a  piece 
of  Matting  Inch  and  half  thick,  and  twelve  foot  fquare  5  a  few  yards  of 
this,  would  be  enough  to  floor  the  long  Gallery  of  the  Lourt  at  Taris* 
But  to  return  to  our  piece  of  Riband ;  It  affords  u$  a  not  unplcafsint  ob* 
jcd,  appearing  like  a  bundle,  or  wreath,  of  very  clear  and  tranfparcnt 
Cylinders Silk  be  white,  and  curioufly  ting'd  5  if  it  be  colour  d,cach 
of  thofe  fmall  homey  Cylinders  affording  in  Ibme  place  or  other  of  theili^ 
as  vivid  a  reflexion,  as  if  it  had  been  lent  from  a  Cylinder  of  Clafs  or  Horn* 
In-fo-much,  that  the  reflexions  of  Red,  appear'd  as  if  coming  from  fb 
many  Granates^  ox  Rubies,  The  lovclinefs  of  the  colours  of  Silks  above 
thofe  of  hairy  Stuffs,or  Linnenjconfifting  as  I  elfe-where  intimatCpchicfly  in 
the  tranfparency,  and  vivid  reflexions  from  the  Concavc.joi  inner  furface 
o{ the  tranfiarent  Cylinder^  as  are  alfo  the  colours  of  Precious  Stones^ 
for  moft  of  the  refleftions  from  each  of  thele  Cylinders^  come  from  the 
Concave  furface  of  the  air,  which  is  as  'twere  the  foil  that  incompafies  the 
Cylinder.  The  colours  with  which  each  of  thefe  Cylinders  are  ting'd,  lecm 
partly  to  be  fupcrhcial,  and  fticking  to  the  out-fides  of  them ,  and  partly, 
to  be  imbib'd,  or  funck  into  the  fubftancc  of  them  :  for  Silk,  fecming  to 
be  little  elfe  then  a  dried  thread  of  Glew,  may  be  fuppoi*d  to  be  very 
eafily  rclaxt,and  foftened,  by  being  fteeped  in  warm,  nay  in  cold,  if  penc-» 
trant,  juyccs  or  liquors.  And  thereby  thofe  tinftures,  though  they  tinge 
perhaps  but  a  fmall  part  of  the  fubftance,  yet  being  fb  highly  impregnated 
with  the  colour,  as  to  be  almoft  black  with  it,  may  leave  an  impreffiore 
ftrong  enough  to  exhibite  the  defir'd  colour.  A  pretty  kindc  of  artifi- 
cial Stuff  I  have  fcen,  looking  almoft  like  tranfparent  Parchment,  Horn, 
or  Ifing-glafs,  and  perhaps  Ibme  fuch  thing  it  may  be  made  of^  which  bc-« 
ing  tranfparent,  and  of  a  glutinous  nature,  and  eafily  mollified  by  keep* 
ing  in  water,  as  I  found  upon  trial,  had  imbib'd,  and  did  remain  ting'd 
with  a  great  variety  of  very  vivid  colours,  and  to  the  naked  eye,  it  look'd 
very  like  the  fubftance  of  the  Silk.  And  I  have  often  thought,  that  pro- 
bably there  might  be  a  way  found  out,  to  make  an  artificial  glutinous 
compofition,  much  refembling,  if  not  full  as  good,  nay  better,  then  that 
Excrement,or  whatever  other  fubflance  it  be  out  of  which,  the  Silk-worm 
wire-draws  his  clew.  If  fuch  a  compofition  were  found,  it  were  certain- 
ly an  eafie  matter  to  find  very  quick  ways  of  drawing  it  out  into  fmall 
wires  for  ufc.  I  need  not  mention  the  ufe  of  fiich  an  Invention,hor  the  be- 
nefit that  is  likely  to  accrue  to  the  finder,they  being  fufhcienfly  obvious* 
This  hint  therefore,  may,  I  hope,  give  fomc  Ingenious  inquifitive  Perfbn 
an  occafion  of  making  feme  trials,  which  if  fuccefefull,!  have  my  aim,  and 
I  fuppofe  he  will  have  no  occafion  to  be  difpleas'd. 


Obfctv.  V. 
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Obferv.  V.  Of  watered  Silks^  or  Stufs. 

Stbm.  5.  ^  I  ■'Here  are  but  few  Artificial  tUm^s  that  are  worth  obfcrving  with  a 
4.  j[  Microfcope  5  and  thcrctbre  i  (hall  (peak  but  briefly  concerning  them. 
For  the  Produftions  of  art  are  fuch  rude  miPfhapen  things,  that  when 
view  d  with  a  Microfeope^thtiG  is  little  elfe  obfervablejbut  their  deformity. 
The  moft  curious  Carvings  appearing  no  better  then  thofe  rude  RmJIw 
Images  we  find  mention'd  in  Furchas,  where  three  notches  at  the  end  of  a 
Stick,  ftood  for  a  face.  And  the  moft  Imooth  and  burnifti'd  furfaces  appear 
moft  rough  and  unpolifht :  So  that  my  firft  Reafon  why  I  fliall  add  but  a 
few  obfervations  of  them,  is,  their  mif-lhapen  form  ^  and  the  next,  is  their 
ufclefenels.  For  why  (hould  we  trouble  our  fclves  in  the  examination  of 
ihat  form  orfhape  (which  is  all  we  are  able  to  reach  with  a  iJ/w^^ye) 
which  we  know  was  defign'd  for  no  higher  a  ule,  then  what  we  were  able 
to  view  with  our  naked  eye  >  Why  ftiould  we  endeavour  to  difcover 
myfteries  in  that  which  has  no  fuch  thing  in  it  ?  And  like  Rabbins  find  out 
C<2W///^/,  and  in  the  Figure,  and  placing  of  Letters,  where  no 

iiich  thing  lies  hid  ;  whereas  in  »^?«r/i/ forms  there  are  fome  fo  fmall,  and 
fo  curiousjand  their  defign'd  bufinefs  fo  far  remov'd  beyond  the  reach  of 
our  fightjthat  the  more  we  magnify  the  objed,  the  more  excellencies  and 
myfteries  do  appear  5  And  the  more  we  dilcoverthe  iraperfeftions  of  our 
ienfeSp  and  the  Omnipotency  and  Infinite  perfedions  of  the  great  Crea- 
tour.  I  (hall  therefore  onely  add  one  or  two  Obfervations  more  oi  artifi- 
cial things^  and  then  come  to  the  Treaty  concerning  fuch  matters  as  are 
the  Produftions  of  a  more  curious  Workman.  One  of  thelc^ftiall  be  that 
of  a  piece  of  watered  Silk,  reprelented  in  the  fecond  Figure  of  the  third 
Scheme^2iSit  appear  d  through  the  leaft  magnifying  Glals.  A  B.  fignifying 
the  long  way  of  the  Stuff5and  C  D  the  broad  way.  This  Stuff,  if  the  right 
fide  of  it  be  looked  upon,  appears  to  the  naked  eye,  all  over  fo  waved, 
undulated,  or  grain'd,  with  a  curious,  though  irregular  variety  of  brigh- 
ter and  darker  parts,  that  it  adds  no  fmall  gracefiilnefs  to  thcGlolsofit. 
It  is  fo  known  a  propriety,  that  it  needs  but  little  explication,  but  it  is  ob- 
iervable,  which  perhaps  every  one  has  not  confidered,  that  thofe  parts 
which  appear  the  darker  part  of  the  wave,  in  one  pofition  to  the  light,  in 
another  appears  the  lighter,and  the  contrary^and  by  this  means  the  undu- 
lations become  tranfient,  and  in  a  continual  change,according  as  the  po- 
fition of  the  parts  in  refpcftof  the  incident  beams  of  light  is  varied.  The 
reafon  of  which  odd  fh^tiomena.  to  one  that  has  but  diligently  examin'd 
it  even  with  his  naked  eye,  will  be  obvious  enough.  But  he  that  obferves 
it  with  a  Micrefiope^  may  more  eafiiy  perceive  what  this  rrottus  is,  and 
how  it  comes  to  change  its  fhape.  He  may  very  eafiiy  perceive,  that  it 
proceeds  onely  fi-om  the  variety  of  the  Reflet  ions  of  light,  which  is  caused 
by  the  various  paps  of  the  Particles,  or  little  protuoerant  parts  of  the 
thread  that  compofe  thefurface^and  that  thofe  parts  of  the  waves  that 

appear 
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appear  the  brighter. throw  towards  the  eye  a  multitude  of  fmall  reffedi- 
ons  of  light,  whereas  the  darker  (carce  aftbrd  any.  The  reafon  of  which 
refleftion,  the  >I//rr^/?^;>e  plainly  difcovers,  as  appears  by  the  Figure*  In 
which  you  may  perceive,  that  the  brighter  parts  of  the  furface  confift  of 
an  abundance  of  large  and  ftrong  renedion9,denoted  by  4, 4, 4,  a,  4,  Sec. 
for  the  furfaces  of  thofe  threads  that  run  the  lo;/g  vpay^  are  by  the  Mecha* 
nical  procels  of  watering,  creas'd  or  angled  in  another  kind  of  pofture 
then  they  were  by  the  weaving :  for  by  the  weaving  they  are  onely  bettt 
round  the  warping  threads  ^  but  by  the  watering,  they  are  bent  vpith  aft 
angle^  or  elbotc^  that  is  inftead  of  lying,  or  being  bent  r^>«W  the  threads, 
as  in  the  third  Figure,  4,  a^a^  a,  are  about  b^b^b  (bjb^b  reprefenting  the 
endsjas  'twere,  of  the  crofs  threads,they  are  bent  about)  they  are  creas'd 
on  the  top  of  thofe  threads,  with  an  angle^  as  in  the  fourth  Figure,  and 
that  with  all  imaginable  variety  ^  fo  that,whcreas  before  they  rcflefted 
the  light  onely  from  one  point  of  the  round  furface,  as  about  c ,  c,  c,  they 
now  when  water'd,  refleft  the  beams  from  more  then  half  the  whole  fur- 
face^as  de^de^de,  and  in  other  poftures  they  return  no  refledions  at  all 
from  thofe  furfaces.  Hence  in  one  pofture  they  compofe  the  brighter 
parts  of  the  wavesjin  another  the  darker.  And  thefe  refledions  arealfo 
varied,  according  as  the  particular  parts  arc  varioully  bent.  The  reafon 
of  which  creafing  we  (hall  next  examine  5  and  here  we  muft  fetch  our  in- 
formation from  the  Mechanifm  or  manner  of  proceeding  in  this  operation  5 
which,  as  I  have  been  informed,  is  no  other  then  this. 

They  double  all  the  Stuft'that  is  to  be  water'd.  that  is,they  creafe  it  juft 
through  the  middle  of  it,  the  whole  length  of  the  piece,  leaving  the  right 
fide  of  the  Stuff  inward,  and  placing  the  two  edges,  or  filvages  juft  upon 
one  another  ,and,as  near  as  they  can,place  the  wale  fo  in  the  doubling  of  it, 
that  the  wale  of  the  one  fide  may  lie  very  near  parallel,  or  even  with  the 
wale  of  the  other  5  for  the  nearer  that  pofture  they  lie,  the  greater  will 
the  watering  appear  5  and  the  more  obliquely,or  acrols  to  each  other  they 
lie,  the  fmaller  are  the  waves.  Their  way  for  folding  it  for  a  great  wale 
is  thus :  they  take  a  Piujand  begin  at  one  fide  of  the  piece  in  any  wale,and 
lb  moving  it  towards  the  other  fide,  thereby  direft  their  hands  to  the  op- 
pofite  ends  of  the  wale,  and  then,  as  near  as  they  can,  place  the  twoop- 
pofite  ends  of  the  fame  wale  together,  and  fo  double,  or  fold  the  whole 
piece,  repeating  this  enquiry  with  a  Pin  at  every  yard  or  two  s  diftance 
through  the  whole  length  ^  then  they  fprinkle  it  with  water,and  fold  it  the 
longways,  placing  between  every  fold  a  piece  of  Paftboard,  by  which 
mtans  all  the  wrong  fide  of  the  water  d  Stuff  becomes  flat,  and  with  little 
wales,  and  the  wales  on  the  other  fide  become  the  more  protuberant  3 
whenccthecreafingsor  angular  bendings  of  the  wales  become  the  more 
pcrfpicuous.  Having  folded  it  in  this  manner,they  place  it  with  an  inter- 
jacent Paftboard  into  an  hot  Prefs,  where  it  is  kept  very  violently  preft, 
till  it  be  dry  and  ftiff,  by  which  means,  the  wales  of  either  contiguous 
fides  leave  their  own  imprefiions  upon  each  other ,  as  is  very  mani- 
feft  by  the  fecond  Figure,  where  -tis  obvious  enough,  that  the  wale  of  the 
piece  ABC  D  runs  parallel  between  the  pricked  lines  e/,  efy  ef^  and  as 
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manifeft  to  difcern  the  impreffions  upon  thefe  wales,  left  by  thofe  that 
were  preft  upon  them^which  lying  not  exadly  parallel  with  them,but  a  lit- 
tle athwart  them ,  as  is  denoted  by  the  lines  of,o  o  o  o,gh.  gh^h^  between 
which  the  other  wales  did  lie  paralleljthey  are  fo  varioufly^and  irregular- 
ly creas'd  that  being  put  into  that  ftiape  when  wetland  kept  fo  till  they  be 
drie,  they  fo  fet  each  others  threads,  that  the  Moldings  remain  almoft  as 
long  as  the  Stuff  lafts. 

Hence  it  may  appear  to  any  one  that  attentively  confiders  the  Figure 
why  the  parts  of  the  wale  a,  a,  a,  a,  a,  ftiould  appear  bright  s  and  why 
the  parts  b^b,b^b^b,h,  ftiould  appear  ftiadowed,  or  dark,  why  fome,  as 
d,d,d,d,d,d,  ftiould  appear  partly  light,and  partly  dark :  the  varieties  of 
which  reflexions  and  (hadows  are  the  only  caufeof  the  appearance  of  wa* 
tering  in  Silks,  or  any  other  kind  of  Stuffs. 

From  the  variety  of  refledion,  may  alfo  be  deduc  d  the  caufe  why  a 
fmall  breez  or  gale  of  wind  ruffling  the  furface  of  a  fmooth  water,  makes 
it  appear  black  3  as  alfo,on  the  other  fide,  why  the  fmoothing  or  burnilh- 
ing  the  furface  of  whitened  Silver  makes  it  look  black ,  and  multitudes  of 
other  phenomena  might  hereby  be  fol  v  d,  which  are  too  many  to  be  here 
inlifled  on. 


Obferv.  VI.  OffmallGlafs  Canes. 

THat  I  might  be  fatisfi'd,  whether  it  were  not  poflible  to  make  an 
Artificial  pore  as  fmall  as  any  Natf/ral  I  had  yet  found,  I  made  fe- 
veral  attemps  with  fmall  glafi  pipes,  melted  in  the  flame  of  a  Lamp,  and 
then  yery  juddenly  drawn  out  into  a  great  length.  And,  by  that  means^ 
without  much  difficulty.  I  was  able  to  draw  fome  almoft:  as  fmall  as  a 
Cobweb,  which  yet,  with  the  Microfiope,  I  could  plainly  perceive  to  be 
perforated,  both  by  looking  on  the  ends  of  it,  and  by  looking  on  it  agaitiji 
the  light  5  which  was  much  the  eajier  way  to  determine  whether  it  were 
folid  or  perforated ,  for,  taking  a  fmall  pipe  of  glafi,  and  clofing  one 
end  of  it,  then  filling  it  half  full  of  water,  and  holding  it  againji  the  light^ 
I  ccuid,  by  this  means,  very  eafily  find  what  was  the  differing  ajpe&  of  a 
find  and  a  perforated  piece  of  glafs and  fo  eafily  diftinguifh,  without 
feeing  either  end,  whether  zny  Cylinder  o£  glafs  I  looked  on,  were  a  fclid 
fiic^i  or  a  ho/low  cane.  And  by  this  means,I  rould  alfo  prefently  judge  of 
any  fmall  filament  of  glafs,  whether  it  were  hoUow  or  not,  which  would 
have  been  exceeding  tedious  to  examine  by  looking  on  the  end.  And 
many  fuch  like  ways  I  was  fain  to  make  uie  of,  in  the  examining  of  di- 
vers other  particulars  related  in  this  Book,  which  would  have  been  no 
eafie  task  to  have  determined  meerly  by  the  more  common  way  cf  look- 
ing on,  or  viewing  the  Objed.  For,  if  we  conlider  firft,the  very  faint 
light  wherewith  the  objeft  is  enlightened,  whence  many  particles 
l>€ar  opacous,  which  when  more  enlightned,  appear  very  tranjparent,  fo 
that  I  was  fain  to  determine  its  tranjpartncy  by  one  glafsj  and  its  texture 
by  another    Next,   the  Hnmanageahlenefs  of  moft  ObJeCls^  by  reafon 
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of  their fmalmfs^  5.  The  difficulty  offindiffg  the  defired  point,  and  of 
placing  it  To,  as  to  refled  the  light  conveniently  for  the  Inquiry,  Laftly, 
ones  being  able  to  view  it  but  with  one  eye  at  once,  they  will  appear  fto 
fmall  obfiruUiotis^  nor  are  they  eafily  removd  witlwut  many  contriiMn- 
ces.  But  to  proceed,  I  could  not  find  that  water,  or  Ibme  deeply  timd 
liquors  would  in  fmall  ones  rife  fo  high  as  one  would  exped^  and  the 
higheft  I  have  found  it  yet  rife  in  any  of  the  pipes  I  have  try'd,  was  fo 
21  in.^hes  above  the  level  of  the  water  in  the  veflel ;  for  thoi/gh  I  found 
that  in  the  irnall  pipes  it  would  niwbif  enter  at  firft,  and  run  dbout  6  or 
7  inches  upwards ,  yet  I  found  it  then  m  move-  upwards  fi  Jlon^  that  f 
have  not  yet  had  the  patience  to  obferve  it  above  that  height  of  ai  in- 
ches (and  that  was  in  a  pretty  large  Pipe^  in  comparifon  of  thole  I  for- 
merly mentioned  ^  for  I  could  oblerve  the  progrefs  of  a  very  deep  ting  d 
liquor  in  it  with  my  naked eye^  without  much  trouble^  whereas  many  of 
the  other  pipes  were  {overy  finally  thatunlels  in  2i  convenient  pojiure  to  the 
light,  I  could  not  perceive  them  ;)  But  'tis  very  probable.,  that  a  greater 
patience  Aud  ajpduity  may  difcover  the  liquors  to  rife^  at  leaftto  remain 
fujpcnded.^  at  heights  that  I  Ihould  be  loath  now  cxento  ghefs  at,  if  at 
leaft  tfiere  be  any  proportion  kept  between  the  height  of  the  afcending 
liquor,  and  the  hignefi  of  the  holes  oitht^i^t^. 

An  Attempt  for  the  E^lkatim  of  thhEyftrimnt. 

My  Conjefture,  That  the  unequal  height  of  the  Jurfaces  of  the  waier^  ^^^^^ 
proceeded  from  the  greater  prej/ure  made  upon  the  water  by  the  Air  p,^^ 
without  the  Pipes  ABC,  then  by  that  within  them-^  I  Ihall  endeavour  to 
confirm  from  the  truth  of  the  two  following  Proportions  \ 

The  firft  of  which  is,  That  an  unequalprejjure  of  the  incumbent  Air^ 
mil  caufe  an  unequal  height  in  the  water  s  Surfaces. 

And  the  fecond  is,  That  in  this  experiment  there  is  fuch  an  unequal 
prejjure. 

That  the  firft  is  true,  the  following  Experiment  will  evince.  For  if 
you  take  any  Veflel  fo  contrived,  as  that  you  can  at  plealiire  either  in- 
creafe  or  diwinijlj  the  prejjure  of  the  Air  upon  this  or  that  part  of  the  Su-* 
perficies  oi  tht  water ^  the  equality  oi  the  height  of  thoie  parts  will  pre- 
fently  be  lofi ,  and  that  part  of  the  Superficies  that  fuftains  greater  pef- 
fire,  will  be  inferior  to  that  which  undergoes  the  lefs.  A  fit  Veflel  for 
this  purpofcj  will  be  an  inverted  Glafs  Syphon^  fuch  an  one  as  is  defcri- 
bed  in  the  Sixth  Figure,  For  if  into  it  you  put  Water  enough  to  fill  it  as 
high  as  A  and  gently  blow  in  at  D,  you  (hall  deprefs  the  Superficies 
and  thereby  r^z/e  the  oppofite  Superficies  ^  to  a  conjrderable  height,  and 
by  gentlyy«<:"^/»g  you  may  produce  clean  contrary  effefts. 

Next,  That  there  is  fuch  an  unequal  prejjitre^  I  fliall  prove  fi*om  this, 
ihat  there  is  a  much  greater  incongruity  of  Air  to  Glafs  ^and fome  other  Bodies^ 
then  there  is  of  Water  to  the  fame, 
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By  CoHgmity^  I  mean  a  poverty  of  a  jimd  Body^  tpherehy  any  part  cf  it 
is  readily  united  with  any  other  part^  either  of  it  felf  or  of  any  other  simi- 
lar^fluid^  or  folid  body  :  And  by  Incongruity  a  property  of  a  fluid^  by  which 
it  if  hindred  from  uniting  with  any  dijfimilar^fluid^or folid  Body, 

This  laft  property,  any  one  that  hath  been  obfervingly  convcrftnt 
about  fluid  Bodies,  cannot  be  ignorant  of.  For  (not  now  to  mention 
feveral  Chymical  spirits  and  Oyls^  which  will  very  hardly^  if  at  aU^  be 
brought  to  mix  with  one  another  ^  inlbmuch  that  there  may  be  found 
fome  8  or  9,  or  more,  feveraldiftind  Liquors,  "whAdifwimming  ouq  up- 
on another,  will  not  prefently  mix)  we  need  feek  no  further  for  Exam- 
ples of  this  kind  in  fluids^  then  to  obferve  the  drops  of  rain  falling  through 
the  air^  and  the  bubbles  of  air  which  are  by  any  means  conveyed  under 
the  furface  of  the  water  ^  or  a  drop  of  common  Sallet  Oyl  fwimming  upon 
water.  In  all  which,  and  many  more  examples  of  this  kind  that  might 
be  enumerated,  the  incongruity  of  two  fluids  is  eafily  difcernable.  And 
as  for  the  Congruityox  Incongruity  of  Liquids,  with  fevcral  kinds  oifirm 
Bodies,  they  have  long  fince  been  taken  notice  of,  and  called  by  the 
Names  of  Drinefs^md  Moifiure  (though  thefe  two  names  are  notcpmpre- 
henfivc  enough,  being  commonly  ufed  to  fignifieonly  the  adhering  or 
not  adhering  of  water  to  fome  other  folid  Bodies)o£  this  kind  we  may  ob- 
(ervethat  water  will  more  residily  wet  feme  woods  then  others and  that 
water^  let  fall  upon  a  Feather,  the  whiter  fide  of  a  Colwort^  and  fome 
other  leaves,  or  upon  almoft  any  un&uous,  or  r^//»<?«j- fuperficies, 

will  not  at  all  adhere  to  them,  but  eafily  tumble  off  from'them,  like  a  folid 
BovpI  ^  whereas,  if  dropt  upon  Linnen^  Taper,  Clay,  green  Wood,  8cc.  it  will 
not  be  taken  off,  without  leaving  fome  part  of  it  behind  adhering  to  them. 
So  §iuickfdver,  which  will  very  hardly  be  brought  to  flick^xo  any  vegeta- 
ble body,  will  readily  adhere  to,  z.vA  mingle  feveral  clean  metalline 
bodies. 

And  that  we  may  the  better  finde  what  the  caufe  of  Congruity  and 
Incongruity  in  bodies  is,  it  will  be  requifite  to  conhder,  Firft,  what  is  the 
caufi  of  fluidnefs'^  And  this,  I  conceive,  to  be  nothing  elfe  but  a  certain 
pulfe  or  Jhake  otheat  ^  for  Heat  being  nothing  elfe  but  a  vtvy  briskj^nd  ve- 
heme^it  agitation  o£ the  parts  of  a  body  (as  I  have  elfwhere  made  proba- 
bahle')  the  parts  of  a  body  are  thereby  made  fo  loofe  from  one  another, 
that  they  eafily  move  any  way,  and  become  fluid.  That  I  may  explain 
thh  a  little  by  a  gro6  Similitude,  let  us  fuppofe  a  difh  of  (and  fet  upon 
fome  body  that  isvery  much  agitated,  and  Shaken  with  fome  ^uic^  and 
firong  vibrating  motion,2i%  on  a  Milftone  turn'd  round  upon  the  under  ftonc 
very  violently  whilft  it  is  empty^oron  a  very  fl:ifFi>»^'/-head,which  is  ve- 
hemently or  very  nimbly  bsaten  with  the  Drurafticks.  By  this  means, 
the  fand  in  the  ditli,  which  before  lay  like  a  dul/aud  unadive  body,  be- 
comes a  ^Qrfkdc fluid and  ye  cannofooner  make  a  hole  in  it  with  your 
finger,  but  it  is  immediately  fi^ed  up  again,  and  the  upper  furface  of  it 
kvell  d.  Nor  can  you  bury  a  light  body^  as  a  piece  of  Cork  under  it,  but 
it  prefently  emerges  or  fwims  as  'twere  on  the  top  5  nor  can  you  lay  a 
heavier  on  the  top  of  it,  as  a  piece  of  Lead,  but  it  is  immediately  buried 
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in  Sandj  and  (as  'twere)  (inks  to  the  bottom.  Nor  can  you  make  ii  hole 
in  the  fide  of  the  Di(h,  but  the  land  fliall  rti^  m  of  it  to  a  kTjel^  hot  an 
obvious  property  of  a  fluid  body,  as  fuch^  but  this  dos  imitate  5  and  all 
this  meerly  caufcd  by  the  vehement  agitatisn  of  the  conteining  veflel  5 
for  by  this  means,  each  land  becomes  to  have  a  vihratiue  or  danving  mo- 
tion, lb  as  no  other  heavier  body  can  rejl  on  it,  unlels  fijiein'd  by  Ibffle 
other  on  either  fide ;  Nor  will  it  fuffer  any  Body  to  be  beneath  it,  uhlelS 
it  be  a  heavier  then  it  felf  Another  Inftance  of  the  ftrange  loofem^g 
nature  of  a  violent  jarring  Motion,  or  a  ftrong  and  nimble  vibr^tive 
one,  we  may  have  from  a  piece  of  iron  grated  on  very  flrongly  with  a 
file  t  for  if  into  that  a  pin  hefercwdfo  firm  and  hard,  that  though  it  has 
a  convenient  head  to  it,  yet  it  can  by  no  means  be  ttf/fcrei^'d  by  the  fin- 
gers^ if,  I  fay,  you  attempt  to  unlcrew  this  whilft^r^?f^t/  on  by  the  file^  it 
will  be  found  to  undoc  and  turn  very  cafily.  The  firft  of  thefe  Examples 
manifefts,  how  a  body  actually  divided  mo  fmall  parts,  becomes  A  fluidi 
And  the  latter  manifefts  by  what  means  the  agitation  of  heat  foeafily 
loofens  and  unties  the  parts  of  folid  and  firm  bodies.  Nor  need  we  fup- 
pofe  heat  to  beany  thing  elfe,  befidesiuch  amotion  ^  for  fuppofing  we 
could  Mechanically  produce  fuch  a  one  ^w/V^and firong  enough,  we  tieed 
not  Ipend  fuel  to  melt  a  body.  Now,  that  I  do  not  fpeak  this  altogether 
groundlefs,  I  muft  refer  the  Reader  to  the  Obfervations  I  have  made  up- 
on the  (hining  fparks  of  Steel,  for  there  he  lhall  find  that  the  fxme  effe^l^ 
are  produced  upon  fmall  chips  or  parcels  of  Steel  by  the  fiame^  and  by  d 
quicks  and  violent  motion  ^  and  if  the  body  of fletl  niay  be  thus  melted 
(as  I  there  ihew  it  may)  I  think  we  have  little  realbn  to  doubt  that  al- 
mofi:  any  other  may  not  alio.  Every  Smith  can  inform  one  how  quickly 
both  his  File  and  the  Iron  grows  hot  with  filifJg^  and  if  you  rub  almoft 
any  two  ^^z*^  bodies  together,  they  will  do  the  lame  :  And  we  know, 
that  a  fufficicnt  degree  of  heat  caules  fluidity^  in  Ibmc  bodies  much  (bon- 
er, and  in  others  later  5  that  is,  the  parts  of  the  body  of  lome  are  lb  loofi 
from  one  another,  and  fo  unap  to  cohere^  and  lb  minute  and  little^  that  a 
vtvyfinalldc^v^c  of  agitation  keeps  them  always  in  the  fiate  of  fluidity. 
Of  this  kind,  I  luppole,  the  u€ther^  that  is  the  medium  or  fluid  body,  iit 
which  all  other  bodies  do  as  it  were  livim  and  move  5  and  particularly, 
the^/>,  which  feems  nothing  elfe  but  a  kind  of  tinSure  or folution  of  ter- 
reftrial  and  aqueous  particles  0??/^^^  into  it,  and  agitated  by  it,  juft  as 
thttindlureGiCocbeneelhviOiMmg  but  Ibme  finer  diffohtble  parts  of  that 
Concrete  lick'd  up  or  dijjolvd  by  the fluid  water.  And  from  this  Notion 
of  it,  we  may  eafily  give  a  more  Intelligible  reafon  how  the  Air  becomes 
fo  capable  oiRarefaSiion  and  Condenfation.  For,  as  in  tinilures^one  grairt 
of  Ibme^r^Jar^^  ^/»^/«^fubfi-ancemay  fenfibly  colour  hmt  hundred  thou* 
find  grains  of  appropriated  Liquors,fo  as  every  drop  of  it  has  its  proportion* 
Date  fharc,  and  be  fenfibly  ting'd,  as  I  have  try'd  both  with  Lopvood 
and  Cocheneel  :  And  as  fome  few  grains  of  Salt  is  able  fo  infedl:  as 
greataquantityjOsmay  befoundby/?m7p//<i^7tf»j,  though  not  lb  eafily 
by  the  fight  or^afie  5  fo  the  Air.  which  feems  to  be  but  as  'twere  a  tin&ure 
or filinejnbjiance^  dijjolvd  and  agitated  by  the  fluid  and  agil  JEther^m^y  diC- 
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perfe  and  expand  it  felf  into  a  vaft  Jpace^  if  it  have  room  enough,  and 
infeftjas  it  werejCvery  part  of  that  fpace.  Butjas  on  the  other  lide^if  there 
be  but  (bmefewgrajfts  of  the  liquor,  it  may  extra&  all  the  colour  of  the 
tinging  fubftance,  and  may  dijfolve  all  the  Salt,  and  thereby  become 
Much  More  impregnated  with  thofe  fubftances,  fo  may  all  the  air  that  (uf- 
ficedina  rarifyd  fiat e  to  fill  fome  hundred  thoufaud  fpacesof  -^ther,  be 
comprised  in  only  one^ut  in  a  pofition  proportionable  denfe.  And  though 
we  have  not  yet  found  out  fuch  flrainers  for  Tinftures  and  Salts  as  we 
have  for  the  Air,  being  yet  unable  to  Jeparate  them  from  their  diflblving 
liquors  by  any  kind  offiltre^  without  precipitation^  as  we  are  able  to  Je^ 
parate  the  Air  from  the  ^ther  by  Glafs^  and  feveral  other  bodies.  And 
though  we  are  yet  unable  and  ignorant  of  the  ways  of  precipitating  Air 
out  of  the  ^ther  as  we  can  Tinfttires,  and  Salts  out  of  feveral  dij/ohents-j 
yet  neither  of  thefe  fceming  impojfible  from  the  nature  of  the  thingg,  nor 
fo  improbable  but  that  fome  happy  future  induftry  may  find  out  ways  to 
efFcft  them ,  nay,  further,  fince  we  find  that  Nature  does  really  perform 
(though  by  what  means  we  are  not  certain)  both  thefe  adcions,  namely, 
by  precipitating  the  Air  in  Rain  and  Dews,  and  by  lupplying  the  Streams 
and  Rivers  of  the  World  with  frefh  water,  firaind  through  fecret  (ub- 
terraneous  Caverns:    And  fince,  that  inrvery  many  other  proprieties  they 
do  fo  exaftly  feem  of  the  fame  nature  5   till  further  obfervations  or 
tryalsdo  inform  us  of  the  contrary^  we  may  fafely  enough  conclude  them  of 
the  fame  kjnd.    For  it  feldom  happens  that  any  two  natures  have  fo  ma- 
ny properties  coincident  or  the  fame,  as  I  have  obferv'd  Solutions  and 
Air  to  have,  and  to  be  different  in  the  reft.    And  therefore  I  think  it  nei- 
ther impojfible^  irrational^  nay  nor  difficult  to  be  able  to  prediS  what  is 
likely  to  happen  in  other  particulars  alfo,  befides  thofo  which  Obfervation 
or  Experiment  have  declared  thus  or  thus  5  elpecially,  if  the  circum* 
fiances  that  do  often  very  much  conduce  to  the  variation  of  the  efleds  be 
duly  weighed  and  conjiderd.    And  indeed,  were  there  not  a  probability  of 
this,  our  inquiries  would  be  endlefs^  our  tryals  vain,  and  our  greateft  in- 
ventions would  be  nothing  but  the  meet  produ&s  of  chance,  and  not  of 
Reafin  5  and,  like  Mariners  in  an  Ocean,  deftitute  both  of  a  Compajs  and 
the  fight  of  the  Celeftialguids,  we  might  indeed,  by  chance.  Steer  direHly 
towards  our  defired  Port,  but  'tis  a  thoufand  to  one  but  we  mifs  our  aim. 
But  to  proceed,  we  may  hence  alfo  give  a  plain  reafon,  how  the  Air  comes 
to  be  darkped  by  clouds,  &c.  which  are  nothing  but  a  kind  of  precipitati* 
on,  and  how  thoCeprccipitations  fall  down  in  showrs.    Hence  alfo  could 
I  very  eafily,  and  I  think  truly,  deduce  the  caufeof  the  curious  (ixangu- 
lar figures  o{  Snow,  and  the  appearances  of  Haloes,  d^c.  and  the  liidden 
thicfying  of  the  Sky  with  Clouds,  2ndthe  vaniffing  and  dijappearing  of 
thofe  Clouds  again  5  for  all  thefo  things  may  be  very  eafily  imitated  in  a 
glafsof  liquor,v/ith  fome  iWght  Chymical  preparations  as  I  have  often  try'd, 
and  may  fomewhere  elfe  more  largely  relate,  but  have  not  now  time  to 
fet  them  down.    But  to  proceed,  there  are  other  bodies  that  confifiicf 
particles  more  Grofi,  and  of  a  more  apt  figure  for  cohefion,  and  this  yc- 
c^its&fomewhat greater  agitation fuch,  I  iu^^ok  ^.  fermented  vinous 
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spirit!:,  feveral  Chymical  Oils^  which  are  much  of  kin  to  thofe  Spirits,  8cc. 
Others  yet  require  a  greater^,  as  water ^  and  lb  others  much  greater^  for  al* 
raoft  infinite  degrees:  For,  I  fuppofe  there  are  very bodies  in  the 
world  that  may  not  be  made  aliquatenns  fluid,  by  fime  or  other  degree  of 
agitation  or  heat. 

Having  therefore  in  fhort  fet  down  my  Notion  of  a  Fluid  body,  I  come 
in  the  next  place  to  confider  what  Congrnity  is  5  and  this,  as  Ifaid  before, 
being  a  Relative  property  of  a  fluid,  whereby  it  may  be  faid  to  be  lik^  or 
nnliks  to  this  or  that  other  body,  whereby  it  does  or  does  not  mix  with 
this  or  that  body.    We  will  again  have  recourfe  to  our  former  Experi- 
ment, though  but  a  rude  one  ^  and  here  if  we  mix  in  the  difti feveral  kinds 
offands,  fomeof%^er,  others  of /e/x  and  finer  bulks,  we  fhall  find  that 
by  the  agitation  the  fine  [and  will  ejeB  and  throw  ov,t  of  it  felf  all  thole 
higger\t\}\Vs,Q)i  (maWJiones  and  the  like,  and  thofe  will  be  gathered  wge- 
ther  all  into  one  place  3  and  if  there  be  other  bodies  in  it  of  other  natures^ 
thofe  aifo  will  befeparatedmo  a  place  by  themfelves,  and  unitedoxtum* 
hied  up  together.    And  though  this  do  not  come  up  to  the  highefi  proper^ 
ty  of  Congruity^  which  is  a  Cohafion  of  the  parts  of  the  fluid  together,  or 
a  kind  of  attra&ion  and  tenacity^  yet  this  does  as  'twere  fijadow  it  out, 
and  fomewhat  refemble  it  5  for  juft  after  the  lame  manner,  I  fuppofe 
the  pulfe  of  heat  to  agitate  the  fmall  parcels  of  matter,  and  thofe  that  are 
of  a  lik§  hignefi:,  zvidifigttre^  and  matter^  will  hold^  or  dance  together,  and 
thofe  which  are  of  a  difieringYxvidi  will  be  thrttfi  oxfi>ovd  out  from  be* 
tween  them  ,  for  particles  that  are  all  fimilar^  will,  like  fo  many  equal 
mufical firings  equally  firetcht^  vibrate  together  in  a  kind  of  Harmony  or 
nnifon ,  whereas  others  that  are  dijjimilar^  upon  what  account  fe)ev*er,un- 
lelsthe  difproportion  be  othcrwife  counter-ballanc'd,  will,  like  fomany 
firings  out  of.  tune  to  thofe  unifons,  though  they  have  the  lame  agitating 
pulfe^  yet  make  quite  differing  kinds  of  vibrations  and  repercujfions,  fo  that 
though  they  may  be  both  mov'd,yet  are  their  vibrations  fo  different and 
fo  untund^  as  'twere  to  each  other,  that  they .  crofs  and  jar  againft  each 
other,  and  confequently,  cannot  agree  together,  but  fiy  bach^^ox^i  each 
other  to  their  fimilar  particles.    Now,  to  give  you  an  inftance  how  the 
difproportion  of  feme  bodies  in  one  refpeft,  may  be  counter-ballanc'd  by 
a  contrary  difproportion  of  the  fame  body  in  another  refped,  whence  we 
find  that  the  fubtil  vinous  jptrit  \s  congruous or  does  readily  with 
/cr,  which  in  many  properties  is  of  a  very  differing  nature^  we  may  con- 
fider that  a  unifon  may  te  made  either  by  two  firings  of  the  fame  bignefe^ 
length:,  and  tenjion:^  or  by  two  firings  of  the  fame  bignefi^  but  of  differing 
length,  and  z  contrary  differing  tenfion  -^  01?  ^ly.  by  two  ftrings  of  unequal 
length  and  bignefs^  and  of  a  differing  tcnjion^  or  of  equal  lengthy  and  diffe-' 
ring  bignefs  and  tenfion^,  and  leveral  other  fuch  varieties.    To  which  three 
properties  m firings^  will  correfpond  three  proprieties  aKo  in  fand^  or  the 
particles  of  bodies,  their  A/at ter  or  Subfiance^  their  Figure  or  shape^  and 
their  Body  or  Bulk.    And  from  the  varieties  of  thefe/^rfe,  may  arife 
finite  varieties  in  fluid  bodies,  though  all  agitated  by  the /2r»/e  pulfi  or  vi" 
brative  motion.    And  there  may  be  as  many  ways  of  making  Harmonies 
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and  EXfcords  with  thele,  as  there  may  be  with  Mnjical firings.  Having 
therefore  fecn  what  is  the  caufe  of  Congruity  or  Incongruity,  thofe  rela- 
tive properties  of  fluids,  we  may,  from  what  has  been  laid,  very  eafily 
coUeft,  what  jsthererf/3«  of  thofe  Relative  proprieties  alfo  between 
id  bodies  2LT\dfolid forfince  all  bodies  cot£&.o{  particles  o£  fuch  a  Snh- 
fiance^  Figure^  and  Bnlkj^  but  in  Ibme  they  are  united  together  more  firnt' 
ly  then  to  be  laojened  {rom  each  other  by  every  vihratjve  motion  (though 
I  imagine  that  there  is  no  body  in  the  world,  but  that  fome  degree  of  a- 
gitation  may,  as  I  hinted  before,  agitate  and  loolcn  the  particles  fo  as  to 
make  them  fluid)  thofe  cohering  partioles  may  vibrate  in  the  fame  man- 
ner almoft  as  thofe  that  are  loofe  and  become  unifons  or  difiords,  as  I 
may  fo  (peak,  to  them.  Now  that  the  parts  of  all  bodies,  though  never 
fo  felid,  do  yet  vibrate,  I  think  we  need  go  no  fnrther  for  proof^  then 
that  ^/^bodies  have  fome  ^/f^ree/ of  ^e^^  in  them,  and  that  there  has  not 
been  yet  found  any  thing perfe&Ij/  cold:  Nor  can  I  believe  indeed  that  there 
is  any  fuch  thing  in  Nature,  as  a  body  whofe  particles  are  at  reS7,  or  lazy 
and  nna&ive'm  the  great  Theatre  of  the  World,  it  being  quite  ^-^p^/r^/r^r  to 
the  grand  Oeconomy  of  the  Univerfo.  We  fee  therefore  what  is  the  rea- 
fon  of  the  (ympathy  or  uniting  of  fame  bodies  together,  and  of  the  anti- 
pathy or  flight  of  others  from  each  other  :  For  Congruity  fcems  nothing 
elfe  but  z  Sympathy,  and  Incongruity  an  Antipathy  of  bodies^  hence  JlnH' 
lor  hodhsonce  united  mil  not  eafily  part,  and  dijjimilar  ho6\ts  once  dif 
joyn  d  w\]\  not  cajify  unite  ogam  ^  from  hence  may  be  very  eafily  deduc'd 
the  reafon  of  the/ujpenjion  of  mater  and  gruickcfih^r  above  their  ufual fia- 
^/4?»,asl  (hall  more  at  large  anon  fhew. 

Thefo  properties  therefore  (alwayes  the  concomitants  of  fluid  bodies) 
produce  thefe  following  vifible  Effects  : 

Firft,  They  unite  the  parts  of  a  fluid  to  its  fwiilar  Solid,  or  keep  them 
feparate  from  its  dijjimilar.  Hence  ^ick:fdver  will  (as  we  noted  before) 
^hck^  to  Gold,  Silver,  Tin,  Lead,^c.  and  unite  with  them :  but  roul ofFfrom 
Wood,  Stone,  Clafs,  8cc.  if  never  fo  little  fcituatcd  out  of  its  horizontal Ic' 
vel  ^  and  water  that  will  wet  fait  and  dijjohe  it,  will  Jl/p  off  from  Tallow, 
or  the  like,  without  at  all  adhering  5  as  it  may  likewife  be  obfcrved  to 
do  upon  a  dufiy  fuperficies.  And  next  they  caufo  the  parts  of  homogene^ 
al fluid  bodies  readily  to  adhere  together  and  mix^  and  of  heterogeneal^to 
be  exceeding  averfe  thereunto.  Hence  we  find,  that  trvo  fmall  drops  of 
water,  on  any  foperficres  they  can  roul  on,  will,  if  they  chance  to  touch 
each  other,  readily  unite  and  mix  into  one  drop :  The  like  may  be  ob- 
fcrved with  two  fmall  5<7ir// of  ^itkcfdver  upon  a  Table  or  Glaft,  pro- 
vided their  furfaces  be  not  <^///i^)/ 5  and  with  two  drops  of  0;'/ upon  fiir 
water,  C^r.  And  further,  water  put  unto  wine,  fait  water,  vinegar,  Jpirit 
o£  wine,  or  the  like,  does  immediately  (ef^>ecial}y  if  they  be  fhaken  to- 
gether) difperfeit  folf  all  over  them.  Hence,  on  the  contrary,  we  alfo 
find,  that  Oy  I  of  Tartar  ^owted  upon  g>hick:fdver,  and  Spirit  of  Wine  on 
that  Oyl,  and  Oyl  of  Turpentine  on  that  Spirit,  and  Air  upon  that  Oyl,thou^ 
they  beftopt  clolely  up  into  a  Bottle,  and  fmken  never  fo  much,  they 
will  by  no  means  long  fufler  any  of  their  bigger  parts  to  he  united  or  in- 
cluded 
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eluded  within  any  of  the  other  Liquors(by  which  recited  Liquors^may  be 
plainly  enough  reprelented  the  four  Veripatetical Ekmetits ^  and  the  more 
fubtil  ^ther  above  all.)  From  this  property 'tis,  that  a  drop  of  water  does 
not  mingle  with,  or  vanilh  into  Air^  but  is  driven  (by  that  Fluid  equally 
protruding  it  on  every  fide)  andforc't  into  as  little  afpace  as  it  can  poi^ 
fibly  be  contained  in,  namely,  into  a  Round  Globule.  So  likewife  a  lit- 
tle Air  blown  under  the  rcater^  is  united  or  thruft  into  a  '^nhUe  by  the 
ambient  water.  And  a  parcel  of  ^ickzfdver  enclofed  with  Air^  Water ^ 
or  almoftany  othti Liquor^hformed'mto  a  rennd  Ball. 

Now  the  caufe  why  all  thefe  included  Fluids^  newly  mentioned,  or  as 
many  others  as  are  wholly  included  within  a  heterogeneous  fluid,  are 
tKitexa^ly  a.  Spherical  Figure  (feeing  that  if  caufed  by  thefe  Principles 
only,  it  could  be  of  no  other)  muft  proceed  from  fome  other  kind  of 
pre/Jure  againft  the  two  oppofite  flatted  "fides.  This  adventitious  or  acci* 
dental  preffure  may  proceed  from  divers  caufes^  and  accordingly  muft  di- 
verfijie  the  Figure  of  the  included  heterogeneous  fluid  :  For  feeing  that  a 
boclyraay  be  included  either  with  a  fluid  only,  or  only  with  a  folid,  or 
partly  with  a  fluid,  and  partly  with  a  folid,  or  partly  with  one  fluid,  and 
partly  with  another  ^  there  will  be  found  a  very  great  variety  of  the  ter- 
minating firfaces^  much  differing  from  a  Spherical^  according  to  the  vari- 
ous refifiance  or  preflTure  that  belongs  to  each  of  thefe  encompaffing  bo* 
dies. 

Which  Properties  may  in  general  be  deduced  from  two  heads ,  viz. 
Motion^  and  ReU.  For,  either  this  Globular  Figure  is  altered  by  a  natu* 
ral Motion^  fuch  as  is  Gravity  3  or  a  violent^  fuch  as  is  any  accidental  motion 
of  the  fluids,  as  we  fee  in  the  rvind  ruffling  up  the  water,and  the  purlings 
of  Streams^  and  foaming  o[  Cdtarra&s,  and  the  like.  Or  thirdly.  By  the 
Re/i^  Firmnejs  and  Stability  oi'  the  ambient  Solid.  For  if  the  including" 
Solid  be  of  an  angular  or  any  other  irregular  Form,  the  included  fiddwiU. 
be  near  of  the  /?%,as  a  Vmt-Pot  full  ot  n>ater^OT  a  Bladder  full  o^Air.  And 
next,  if  the  including  or  included  fluid  have  a  greater  one  than 

another,then  will  the  globular  Form  bedepreft  into  anElIiptico-fpherical  ? 
As  if,  for  examiple,  we  foppofe  the  Circle  A  B  C  D^m  the  fourth  Figure.^ 
to  reprefent  a  drop  of  water ^  gndck^fdver^  or  the  like,  included  with  the 
Air  or  the  like  ^  which  fuppoling  there  were  no  gravity  at  all  in  either  of 
the  fluids^  or  that  the  contained  and  containingwexe  of  the  fame  weighty 
would  be  equally  compreB  into  an  exa^ly  fphericalhody  (  the  ambient 
fluid  forcing  equally  againfl:  every  fide  of  it.  )  But  fuppofing  either  a 
greater^/"iiw(>' in  the  included,  by  reafon  whereof  the  parts  of  it  being 
preji  {rom  A  towards  5,  and  thereby  the  whole  put  into  motion^  and 
that  motion  being  hindred  by  the  repflance  t\\e  fubjacent  parts  of  thfe 
ambient,  the^/^?Wtfr  Figure  A  D  B  C  wiU.be  depreji  into  the  Elliptico- 
Jphericaly  E  G  F  H.  For  the  fide  ^  is  detruded  to  E  by  the  Gravity,  and 
j5  to  F  by  the  rejiflance  of  the  (ubjacent  medium :  and  therefore  C  muft 
neceflarily  be  thruft  to  G5  and  D  to  H.  Or  elfe,  fuppofing  a  greater  gravi- 
ty in  the  ambient^  by  whofe  more  then  ordinary prejjure  againft  the  under 
lidc  of  the  included  globule ,  B  will  be  forced  to  f ,  and  hy  its  rejifia^ce  of 
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the  motion  upwards ^  the  fide  A  will  be  depreji  to  E,  and  therefore  C  being 
thruft  to  G  and  Z)  to  H,  the  ^/^>^«/<ir  Figure  by  this  means  alfo  will  be 
made  an  ElUpUco-fpherical.  Next  if  a  fluid  be  included  partly  with  one, 
and  partly  with  another  fluid,  it  will  be  found  to  be  fliaped  diverjly^  ac- 
cording to  the  proportion  of  the  gravity  and  incongruity  of  the  3  fluids 
one  to  another  :  As  in  the  fecond  Figure^  lct  the  upper  MMAfbe  Air^the 
middle  L  MN  0  be  common  the  lower  0  0  0  Water  ^  the  0^/ 
will  be  form'd,  not  into  a  j^^er/ctf/  Figure,  fuchas  isreprefented  by  the 
pricked  Line^  but  into  fuch  a  Figure  as  L  M  N  O,  whofe  (ide  L  M  N 
will  be  of  a  flatter  EllipticalFigure,  by  reafon  of  the  great  difproportion 
between  the  Gravity  of  Oyl  and  Air^  and  the  fide  L  O  M  of  a  rounder^ 
becaufe  of  the  fmaller  difference  between  the  weight  of  Oyl  and  Water, 
LMy^Theglohular  Figure  will  be  changedjif  the  ambient  be  partly  fluid 
and  partly  folid.  And  here  the  termination  of  the  incompafled  fluid  to- 
wards the  incompaffing  is  fhap'd  according  to  the  proportion  of  the  con- 
fruity  or  incongruity  of  the  fluids  to  the  filids ,  and  of  the  gravity  and 
incongruity  of  the  fluids  one  to  another.  As  fuppoTe  the  fub  jacent  me* 
dium  that  hinders  an  included  fluids  defcent^be  a  filid ,  as  let  K  I,  in  the 
fourth  Figure^  reprefent  the  fmooth  fuperficies  of  a  Table  ^  E  G  F  H,  a 
parcel  of  running  Mercury ,  the  fide  G  F  H  will  be  more  flatted ,  ac- 
cording to  the  proportion  of  the  incongruity  of  the  Mercury  and  Air  to 
the  Wood^znd  o£  the  gravity  of  Mercury  and  Air  one  to  another  ,  The  fide 
G  E  H  will  likewifc  be  a  little  more  deprefl:  by  reafon  the  fub  jacent 
parts  are  now  at  reft, which  were  before  in  motion. 

Or  further  in  the /^/WF/gare,  let  A  I  L  D  reprefent  an  including  fe- 
lid  medium  of  a  cylindrical  fhape  (  as  fuppofc  a  fmall  Glafs  Jar  )  Let 
F  G  E  M  M  reprefent  a  contained  fluids  as  watery  this  towards  the  bot- 
tom and  fides,  is  figured  according  to  the  concavity  of  the  Glafs  :  But  its 
upper  Surface^  (  which  by  reafon  of  its  gravity,  (  not  confidering  at  all 
the  Air  above  it,  and  fo  neither  the  congruity  or  incongruity  of  either  of 
themtotheGlafe)  fliould  be  terminated  by  part  of  a  ^/^^ere  whofe  dia- 
meter fhould  be  the  fame  with  that  of  the  earth,  which  to  our  fenfe  would 
appear  a  ftraight  Line^  as  F  G  E^  Or  which  by  reafon  of  its  having  a 
greater  congruity  to  Glafs  than  Air  has,  (  not  confidering  its  Gravity  ) 
would  be  thrufl  into  a  concave  Sphere^  as  C  H  B,  whofe  diameter  would 
be  the  fame  with  that  of  the  concavity  of  the  Veilel : )  Its  upper  Surface, 
I  lay,  by  reafon  of  its  having  a  greater  gravity  then  the  Air,  and  having 
likewife  a  greater  congruity  to  Glafs  then  the  Air  has,  is  terminated,  by  a 
concave  Elliptico-JphericalFigure,  as  C  KB.  For  by  its  congruity  it  cafily 
conforms  it  felf,  and  adheres  to  the  Glafs,  and  conflitutes  as  it  were  one 
containing  body  with  it,  and  therefore  fhould  thruft  the  contained  Air  on 
that  fide  it  touches  it,into  a  fphericalFi^ure^,  as  B  H  C,  but  the  motion  of 
Gravity  deprefiing  a  little  the  Corners  B  and  C,  reduces  it  into  the  afore- 
faid  Figure  C  K  B.  Now  that  it  is  the  greater  congruity  of  one  of  the 
two  contiguous  fluids^thenoi  the  other,to  the  containing  y^//^/, that  caufes 
the  feparating  furfaces  to  be  thus  or  thus  figured ;  And  that  it  is  nor  be- 
caufe this  or  that  figurated  furface  is  more  proper^  natural,  or  peculiar  to 

one 
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Oiie  of  thefe  fluid  bodieSjthen  to  the  other, will  appear  from  this  5  that  the 
fame  fluids  will  by  being  put  mto  ^\&Ymgfolids  ,  change  their  Jhrfaces, 
For  the  iame  water ,  which  in  a  Glals  or  wooden  Veflcl  will  have  a  con^- 
cave  furf^ce  upwards^and  will  rife  higher  in  a  finaller  then  a  greater  Pipe, 
the  fame  water,  I  fay,  in  the  fame  Pipes  grcafed  over  or  oyled,  will  pro- 
duce quite  contrary  effects  ^  for  it  will  have  a  protuberant  smd  convex  fur- 
face  upwards,  and  will  not  rife  fo  high  in  (ma  11, as  in  bigger  Pipes :  Nay, 
in  the  very  fame  folid  Veilel ,  you  may  make  the  very  fame  two  contigu- 
ous LiqHidf  to  alter  their  Surfaces  ^  for  taking  a  iinall  Wine-glafsjOr  fuch 
like  Veflel,  and  pouring  water  gently  into  it,  you  fhall  perceive  the Jur- 
face  of  the  v/ater  all  the  way  concave^  till  itrifceven  with  the  top^  when 
you  fhall  find  it  Cif  you  gently  and  carefully  pour  in  more)  to  grow 
very  protuberant  and  convex  5  the  reafon  of  which  is  plain ,  for  that  the 
folid  fides  of  the  containing  body  are  no  longer  extended ,  to  which  the 
water  does  more  readily  adhere  then  the  air ,  but  it  is  henceforth  to  be 
included  with  air,  which  would  reduce  it  into  a  hemifphere^  but  by  reafon 
of  its  gravity^  it  is  Hatted  into  an  Oval,  ^icksilver  alfo  which  to  Glafs 
is  more  incongruous  then  Air  (  and  thereby  being  put  into  a  Glafe-pipe^ 
will  not  adhere  to  it,  but  by  the  more  congruous  air  will  be  forced  to  have 
a  yuy  protuberant  furface,  and  to  rife  higher  in  a  greater  then  a  lejGfer 
Pipe  3  this  ^icksilver  to  clean  Mctal^  cfpccially  to  Gold^Silver^Tin.Lead^ 
8cc.  Iron  excepted, is  more  congruous  then  Air  ,  and  will  not  only  ftick  to 
it,but  have  a  concave  Surface  like  tvater^  and  rife  higher  in  a  lefs^  then  in  a 
greater  Pipe. 

In  all  thefe  Examples  it  is  evident ,  thsit  there  is  an  extraordinarj/  and 
adventitious  force ^  by  which  the  globular  Figure  of  the  contained  hetero- 
geneous  fluid  is  altered  ^  neither  can  it  be  imagined,  how  it  flaould  other- 
wife  be  of  any  other  Figure  then  Globular  :  For  being  by  the  heterogene* 
ous  fluid  equally  protruded  every  wayjWhatlbever  part  is  protuberant^  will 
be  thereby  depreji.  From  thiscaufeit  is,  that  in  its  efiefts  it  does  very 
much  refemble  a  round  Spring  f  fuch  as  a  Hoop.)  For  as  in  a  round  Spring 
there  is  required  an  additional  prejjure  againft  two  oppofite  lides ,  to  re- 
duce it  into  an  Oval  Form ,  or  to  force  it  in  between  the  fides  of  a  Hole^ 
whole  Diameter  is  lefs  then  that  of  the  Springs  there  muft  be  a  confidera- 
ble  force  or protrujion  2ig:)an{k  the  concave  or  inner  fide  xS\e  Spring  ^  So 
to  alter  this  J^/ter/c^/conftituticn  of  an  included  fluid  body  ,  there  is  re- 
quired more  preflurc  againft  oppofite  fides  to  reduce  it  into  an  Oval-^  and, 
to  prefs  it  into  an  Hole  lefs  in  Diameter  then  it  felf,  it  requires  a  greater pro^ 
trufion  againft  all  the  other  fides.  What  degrees  of  force  are  requifite 
to  reduce  them  into  longer  and  longer  Ovals ,  or  to  prefs  them  into  lels 
and  lefs/Wfj,  I  have  not  yet  experimentally  calculated  ^  but  thus  much 
by  experiment  I  find  in  general ,  that  there  is  alwayes  required  a  greater 
prcijure  to  clofe  them  into  longer  Ovals ,  or  protude  them  into  finaller 
holes.  The  neceflity  and  reafon  of  this,  were  it  requifite,!  could  eafily  ex- 
plain: but  being  not  foneceflary,  and  requiring  more  room  and  time 
then  I  have  for  it  at  prefent ,  I  lhall  here  omit  it  f  and  proceed  to  fhew, 
tliat  this  may  be  prcfently  found  true,  if  Experiment  be  made  with  a 
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rcuMclsprwg  C  the  way  of  making  which  trials  is  (?^2/i(?»f  enough.  )  And 
with  the  fiuid  bodies  of  Mercury ^  Air^  the  way  of  trying  which,  will 
be  fomewhat  more  difficult  5  and  therefore  I  (hall  in  brief  defcribe  it.  He 
therefore  that  would  try  with  Air ,  muft  firft  be  provided  of  a  CUfs-pifey 
made  of  the  (hape  of  that  in  the  fifth  Figure  ,  whereof  the  (ide  A  B,  re- 
prefents  a  ftraight  7»^e  of  about  three  foot  long,  C5reprerents  another 
part  of  it,which  con(ifts  of  a  round  Bubble ,  fo  orderedjthat  there  is  left  a 
pajjage  or  hole  at  the  top ,  into  which  may  be  faftened  with  e^ment  {everal 
fmaU  Tipes  of  determinate  cylindrical  cdiwitits  :  as  let  the  hollow  of 
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There  may  be  added  as  many  more ,  as  the  Experimenter  fliall  think  fitj 
with  holes  continually  decreafing  by  known  quantities,  fo  far  as  his  (enles 
are  able  to  help  him  ,  I  fay,  lb  far,  becaufe  there  may  be  made  Pipes  fo 
Imall  that  it  will  be  impciTible  to  perceive  the  perforation  with  ones  na- 
ked eye,though  by  the  help  of  a  Mcrofeope,  it  may  eafily  enough  be  per- 
ceived :  Nay,  I  have  made  a  Pipe  perforated  from  end  to  end,  fo  fmall, 
that  with  my  naked  eye  I  could  very  hardly  fee  the  body  of  it,  inlbmuch 
that  I  have  been  able  to  knit  it  up  into  a  knot  without  breaking  ;  And 
more  accurately  examining  one  with  my  Microfcope^  I  found  it  not  fb  big 
as  a  fixteenth  part  of  one  of  the  fmaller  hairs  of  my  head  which  was  of 
the  fmaller  and  finer  fort  of  hair,  fo  that  (ixteen  of  thefe  Pipes  bound  fag- 
got-wife together,  would  but  have  equalized  one  fingle  hair^  how  fmall 
therefore  muft  its  perforation  be  ?  It  appearing  to  me  through  the  Micro- 
fcope  to  be  a  proportionably  thickrfided  Pipe, 

To  proceed  then,  for  the  trial  of  the  Experiment ,  the  Experimenter 
muft  place  the  Tube  A  B,  perpendicular,  and  hll  the  Pipe  F  (  cemented  in- 
to the  hole  E  )  with  water,  but  leave  the  bubble  C  full  of  Air^  and  then 
gently  pouring  in  water  into  the  Pipe  A  B,  he  muft  obferve  diligently 
how  high  the  water  will  rife  in  it  before  it  protrude  the  bubble  AirC, 
through  the  narrow  pallage  of  F,  and  denote  exadly  the  height  of  the 
Cylinder  of  water  ,  then  cementing  in  afecond  Pipe  as  G,  and  filling  it 
with  watery  he  may  proceed  as  with  the  former,  denoting  iikewife  the 
height  of  the  C^/z^rfer  of  water ,  able  to  protrude  the  C  through 
the  paffagc  of  G,  the  like  may  he  do  with  the  next  Pipe.2.nd.  the  nextjd'^'. 
as  far  as  he  is  able  :  then  comparing  the  feveral  heights  of  the  Cylinders^ 
with  the  leveral  through  which  each  Cylinder  did  force  the^/>  f  ha- 
ving due  regard  to  the  Cylinders  of  water  in  the  (maWTubes)  it  will  be 
very  eafie  to  determine,  what  force  is  requifite  to  preis  the  Air  in- 
to fuch  and  fuch<»  hole,  or  (to  apply  it  to  ourprefent  experiment ) 

how 
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how  much  of  thepreflureof  the  Jir  is  taken  off  by  its  ingrefsinto  fmal- 
ler and  fmaller  holes.  From  the  application  of  which  to  theentringof 
the  u4ir  into  the  bigger  hole  of  the  yejfel^  and  into  the  fmaller  hole  of  the 
Pipe^  we  ftiall  clearly  find,  that  there  is  a  greater  preflurc  of  the  air  upon 
the  water  in  the  Vejjelox  greaterpz/je,  then  there  is  upon  that  in  the  lefler 
pipe:  For  fince  the  preflure  of  the  ^/r  ev  ery  way  is  found  to  be  equal, 
that  is,  as  much  as  is  able  to  prefs  up  and  fuftain  a  Cylinder  of  ^icksilver 
of  two  foot  and  a  half  high,  or  thereabouts.  And  fince  of  thisprefliire 
fo  many  more  degrees  are  required  to  force  the  Air  into  a  fmaller  then 
into  a  greater  hole  that  is  full  of  a  more  congruous  fluid*  And  lafi:ly, 
fince  thofe  degrees  that  are  requifite  to  prefs  it  in,  are  thereby  taken  off 
from  the  Air  within ,  and  the  Air  within  left  with  fo  many  degrees  of 
prefliirc  lefsthen  the  Air  without ,  it  will  follow,  that  the  Air'm  the  lels 
Tube  or  pipe  ,  will  have  lefs  preflure  againfl:  the  fuperficies  of  the  water 
therein,  then  the  Air  in  the  bigger ;  which  was  the  minor  Propohtion  to 
be  proved. 

The  Conclufion  therefore  will  neceflarily  follow,  tji%.  That  this  um^ 
qualpreptre  of  the  Air  canfed  by  its  ifjgrepinto  unequal  holes  ^  k  a  caufe  fnffi- 
cient  to  produce  this  effeU  ,  without  the  help  of  any  other  concurrent  and 
thcrcfcre  is  probably  the  principal  (if  not  the  only)  caufe  of  thefe 
mena. 

This  therefore  being  thus  explained ,  there  will  be  divers  ?h£nof»efia 
explicable  thereby,  as^  the  rifing  of  Liquors  in  a  Filtre^  the  rifing  of  Spirit 
of  Wine^  Oyl^  melted  Tallow^  &c.  in  the  Weeh^  of  a  Lamp^  (  though  made 
of  fmall  Wire^lhreeds  oiAsheflus^  Strings  of  Glafs^  or  the  like  )  the  rifing 
of  Liquors  in  a  Spunge^  piece  oiBread^Sand^  ^c.  perhaps  alfo  the  amend- 
ing of  the  Sap  in  Trees  and  Plants^  through  their  finall,  and  fbme  of  them 
imperceptible  pores ^  (of  which  I  have  faid  more,  on  another  occafion  )  at 
leaft  the  pafling  of  it  out  of  the  earth  into  their  roots.  And  indeed  up- 
on the  confidcration  of  this  Principle ,  multitudes  of  other  ufes  of  it  oc- 
curr'd  tome,  which  I  have  not  yet  fo  well  examined  and  digefted  as  to 
propound  for  Axioms^  but  only  as  gmrics  ^LndConje&ures  which  may 
ferve  as toward  fonie  further  difcoveries. 

As  firft.  Upon  the  confideration  of  the  congruity  and  incongruity  of  Bo- 
dies,as  to  touchy  I  found  alfo  the  like  congruity  and  incongruity  C  if  I  may 
(b  fpeak  )  as  to  the  Jranfijitting  of  the  Raies  of  Light :  For  as  in  thisre- 
gard^water  (  not  now  to  mention  other  Liquors )  feems  nearer  of  affini- 
ty to  Clafs  then  ^z>,and  Air  then  ^ic^ilver  :  whence  an  oblique  Ray  out 
cf  Glafs^  will  pafs  into  water  with  very  little  refra&wn  ^l  om  the perpendi' 
cular^  but  none  out  of  Glafs  into  Air^  excepting  a  dire&^  will  pais  without 
a  very  great  refraction  from  the  perpendicular^  nay  any  oblique  Ray  un- 
der thirty  degrees,  will  not  be  admitted  into  the  Air  at  all.  And  ^ickc 
jilver  will  neither  admit  oblique  or  direft,  but  reflefts  all ,  feeming,  as  to 
the  tranfinitting  of  the  Raies  of  Light ,  to  be  of  a  quite  differing  confti- 
tution,from  that  of  Air  JVater. Glafs  ^  &c.  and  to  refemble  mofl;  thofe  opa- 
cous  and  ftrong  reflefting  bodies  of  Metals ;  So  alfo  as  to  the  property  of 
cohefion  or  congruity ,  Water  fecms  to  keep  the  fame  order ,  being 

more 
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more  congruous  to  Glafs  then  Air ,  and  Air  then  Quickfilver. 

A  Second  thmg  (  which  was  hinted  to  me,  by  the  confideration  of  the 
included  fluids  globular  form  ,  caufed  by  the  protrufion  of  the  ambient 
heterogeneous  fluid  J  was,  whether  the  Th£n0mena  of  gravity  might  not 
by  this  means  be  explainedjby  fuppofing  the  Globe  of  Earth,  Water,  and 
Air  to  be  included  with  a  flnid^  heterogeneous  to  all  and  each  of  them, 
lb  fubtil ,  as  not  only  to  be  every  where  interfperfed  through  the  Air^  (or 
rather  the  air  through  it  )  but  to  pervade  the  bodies  of  Glafi ,  and  even 
|th?  elofeji  Metals^  by  which  means  it  may  endeavour  to  detrude  all  earth- 
ly bodies  as  fer  from  it  as  it  can  5  and  partly  thereby ,and  partly  by  other 
of  its  properties  may  move  them  towards  the  Center  of  the  Earth.  Now 
that  there  is  fome  fuch  fluid,!  could  produce  many  Experiments  and  Rea- 
Ibns  5  that  do  feem  to  prove  it ;  But  becaufe  it  would  ask  fome  time  and 
roonj  to  fet  them  down  and  explain  them^  and  to  confider  and  anfwer  all 
the  Objedions  f  many  whereof  I  forefee  J  that  may  be  alledged  againft 
it  ^  I  fhall  at  prelent  proceed  to  other  ^er/Vj-,contenting  my  (elf  to  have 
here  only  given  a  hint  of  what  I  may  lay  more  ellwhere. 

A  Third  ^er^  then  was ,  Whether  the  heterogeneity  of  the  ambient 
fihid  vndiy  not  be  accounted  a  fecondary  canfeoith^roundnefs  ox  globular 
form  of  the  greater  bodies  of  the  worldjfuch  as  are  thofe  of  ^tSun^Stars^ 
and  Planets ,  the  fiibftance  of  each  of  which  feems  altogether  heterogene- 
ous to  the  circnm-ambient  finid  £ther  }  And  of  this  I  (hall  fay  more  in  the 
Qbfervation  of  the  Moon. 

A  Fourth  was.  Whether  the  globular  form  o{  the  Jma//er  parcels  o£ 
matter  here  upon  the  Earthy  as  that  of  Fruits,  Pebbles,  or  Flints  ,  e^c. 
C  which  feem  to  have  been  a  Liquor  at  firft  )  may  not  be  cauled  by  the 
heterogeneous  ambient  fluid.  For  thus  we  fee  that  melted  Glafs  will  be 
naturally  formed  into  a  round  Figure  ^  fo  likewife  any  fmall  Parcel  of  any 
fujible  body ,  if  it  be  perfedly  enclofed  by  the  Air  ,  \\W\  be  driven  into  a 
globular  Form  and^when  cold,  will  be  found  a  folid  Ball.  This  is  plainly 
enough  manitefted  to  us  by  their  way  of  making  fljot  with  the  drops  of 
Lead'-i  which  being  a  very  pretty  curiofity^and  known  but  to  a  very  few, 
and  having  the  liberty  of  publilhing  it  granted  nic,  by  that  Eminent  Vir- 
tuofo  Sir  Robert  Moray ,  who  brought  in  this  Account  of  it  to  the  R»yal  So- 
ciety^ I  have  here  tranfcribed  and  inferted. 

To  make  fmall  (hot  of  different  fizes ;  Communicaced  by  his 
Highnefs  P.  R. 

TAke  Lead  out  of  the  Pig  what  quantity  you  fleafe^  melt  it  dom^ 
jiir  and  clear  it  with  an  iron  Ladle  ,  gathering  together  the 
blacHJh  farts  that  frvim  at  tof  like  fcum^  and  when  you  fee  the  co- 
lour cf  the  clear  Lead  to  begreenijhjfut  no  fooner^ftrew  upon  it  Auri- 

pigmentum 
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pigmentum  pmdered  according  to  the  quantity  of  Lead^  about  oi 
much  as  will  lye  upon  a  half  Crom  piece  will  fervefor  eighteen  or 
twenty  pound  weight  of  fome  forts  of  Lead ;  others  will  require  more^  or 
kfi.  After  the  Auripigmentum  isput  in^flir  the  Lead well^  and  the 
Auripigmentum  will  flame:  when  the  flame  psover^  take  out  fome 
of  the  Lead  in  a  Ladle  having  a  lip  or  notch  in  the  brim  for  convent^ 
entpouringout  of  the  Lead^and  being  well  warmed  amongfl  the  melted 
Lead^  and  with  a  Jiickmakf  fome  fmgle  drops  of  Lead  trickle  out  of 
the  Ladle  into  water  in  a  Glafs ,  which  if  they  fall  to  be  round  and 
without  tails^  there  ii  Auripigmentum  enough  put  in^  and  the  temper 
cf  the  heat  i6  rights  otherwife  put  in  more.  Then  lay  two  bars  of  Iron 
or  fome  more  proper  Iron-'ojlmade  on  purpofe)  upon  a  Pail  (f  wa^ 
ter^and  place  upon  them  a  round  Plate  of  Copper^  of  the  fize  and  figure 
cf  an  ordinary  large  Pewter  or  Silver  Trencher^  the  hollow  whereof  vs  to 
he  about  three  inches  over ,  the  bottom  lower  then  the  brims  about  half 
an  incht,  pierced  with  thirty^  forty ^  or  more  fmall  holes;  the  fmaller  the 
boles  are^  the  fmaller  the  fhot  will  be;  and  the  brim  ps  to  be  thicker  then 
the  bottom^to  conferve  the  heat  the  better. 

The  bottom  of  the  Trencher  being  fome  four  inches  diftant  frum  the 
water  in  the  Pail  Jay  upon  it  fome  burning  Colesp  keep  the  Lead  melt- 
ed upon  it.  Then  with  the  hot  Ladle  take  Lead  of  the  Pot  where  it 
fiands  melted^  and  pour  it  foftly  upon  the  burning  Coles  over  the  bottom, 
cf  the  Trencher^  and  it  will  immediately  run  through  the  holes  into  the 
water  in  fmall  round  drops.  Thus  pur  on  new  Lead ftill  as  faft  as 
h  runs  through  the  Trencher  till  all  be  done ;  blovping  now  and  then 
the  Coles  with  hand-Bellows^  when  the  Lead  in  the  Trencher  cools  fo 
to  flop  from  running, 

Whilft  one  pours  on  the  Lead^  another  muft^  with  another  Ladle^ 
thrufied  four  or  five  inches  under  water  in  the  Pail^  catch  from  time 
to  time  fome  cf  the  fhot^a6  it  drops  down^  to  fee  the  feze  of  it^  and  whether 
there  be  any  faults  in  it.  The  greatefl  care  vs  to  keep  the  Lead  upon 
the  Trencher  in  the  right  degree  of  heat ;  if  it  be  too  cool ,  it  will  not 
run  through  the  Trencher^  though  it  fland  melted  upon  it ;  and  thi^  is  to 

be 
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be  he^td  biming  the  Coats  a  link  ,  or  pouring  on  neiP  Lead  that  h 
hotter :  hut  the  cooler  the  Lead^he  larger  the  Shot;  and  the  hotter ^he 
fmatler ;  when  it  is  too  hot^  the  drops  will  crack  and  fly ;  then  you 
mfi  flop  pouring  on  new  headland  let  it  cool :  and  fo  long  a^you  oi- 
ferve  the  right  temper  of  the  heat^  the  Lead  will  conftantly  drop  into  very 
round  Shot^  without  fo  much  06  one  with  a  tail  in  many  pounds. 

When  all  ps  done^  take  your  Shot  out  of  the  Pail(f  water ^  and  put  it 
in  a  Fryijjg^pan  over  the  fire  to  dry  them  ,  which  muji  be  done  warily^ 
ftill  /baking  them  that  they  melt  not ;  and  when  they  are  dry  you  may 
feparatethe  fmatl  from  the  great ,  in  Pearl  Sives  made  of  Copper  or 
Lattm  let  into  one  another^  into  as  many  fizesas  you  pkafe.  But  if 
you  would  have  your  Shot  larger  then  the  Trencher  makes  them ,  you 
may  do  it  with  a  Stick-,  moling  them  trickle  out  of  the  Ladle^  as  hath 
been  faid. 

If  the  Trencher  he  hut  toucht  a  very  tittle  when  the  Lead  flops  from 
going  through  it^  and  be  not  too  cool^it  will  drop  again ,  but  it  h  better 
not  to  touch  it  at  all.  At  the  melting  of  the  Lead  take  care  that  there 
be  no  kind  of  Oyl^  Greafe^  or  the  lik^^  upon  the  Pots^  or  Ladtes^or  Tren^ 
cher. 

The  Chief  caufe  of  thi6  Globular  Figure  of  the  Shot^  feems  to  be  the 
Auripigmentum ;  for^  as  foon  as  it  vs  put  in  among  the  melted Leai^ 
itlofesits  fhimng  brightnefs  ^  contra^ing  inflantly  a  grayifh  film  or 
skjn  upon  it^  when  you  fcum  it  to  make  it  clean  with  the  Ladle.  So 
that  when  the  Air  comes  at  the  falling  drop  of  the  melted  Lead^  that 
skin  conftri&s  them  every  where  equally  :  but  upon  what  account^  and 
whether  this  be  the  true  caufe^  is  left  to  further  difquifition^ 

Much  after  this  lame  mahner,  when  the  Air  is  exceeding  cold  through 
which  it  pafleSj  do  we  find  the  drops  of  Rain,  falling  from  the  Cloudsj 
congealed  into  round  Hail-ftonesby  the  freezing  Ambient. 

To  which  may  be  added  this  other  known  Experiment ,  That  if  you 
gently  let  fall  a  drop  of  water  upon  fmall  find  or  dufi,  you  fhall  find,  as  it 
were,  an  artificial  round  forte  quickly  generated.  I  cannot  upon  this  oc- 
cafion  omit  the  mentioning  of  the  ftrange  kind  of  Grain  ^  which  I  have 
oblerved  in  a  ftone  brought  from  Kettering  in  Northa/nptonjhire^und  there- 
fore called  by  Mafons  Kcttcring-Stone ,  of  which  fee  the  Defcri prion. 

Which 
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Which  brings  into  my  mind  what  I  long  fitice  obferved  in  the  fiery  Sparks 
that  are  ftruck  out  of  a  Steel.  For  having  a  great  defire  to  fee  what  Wag 
left  behind,  after  the  Spark  was  gone  out,  I  purpofely  ftruck  fire  over  a 
very  white  piece  of  Paper,  and  obferving  diligently  where  fomeconfpi- 
cuous  fparks  went  out ,  I  found  a  very  little  black  fpot  no  bigger  then 
the  point  of  a  Pin,  which  through  a  Microfcope  appeared  to  be  a  perfeft- 
ly  round  Ball,  looking  much  like  a  poliflit  ball  of  Steel,  infoitiuch  that 
I  was  able  to  fee  the  Image  of  the  window  reflefted  from  it.  I  cannot 
here  ftay  (  having  done  it  more  fully  in  another  place  )  to  examine  the 
particular  Reafohs  of  it,  but  fiiall  only  hint,  that  I  imagihe  it  to  be  fortie 
fmall  parcel  of  the  Steel ,  which  by  the  violence  of  the  motion  of  the 
ftroke  (  moft  of  which  feemsto  be  imprefl  upotithofe  fmall  parcels  )  is 
made  fo  glowing  hot,  that  it  is  melted  into  a  Vitru^^  which  by  the  ambi- 
ent Air  is  thruft  into  the  form  of  a  Ball. 

A  Fifth  thing  which  I  thought  worth  Examination  was,  Whether  tlie 
motion  of  all  kind  of  Springs ,  might  not  be  reduced  to  the  Principle 
whereby  the  included  heterogeneous  flmd  feems  to  be  moved  ,  or  to  that 
whereby  two  Solids,  as  Marbles,  or  the  like,are  thruft  and  kept  together 
hytht  ambient  ptid. 

A  Sixth  thing  was,Whether  the  Rifing  and  Ebullition  of  the  Water  out 
of  Springs  and  Fountains  (  which  lie  much  higher  from  the  Center  of  the 
Earth  then  the  Superficies  of  the  Sea,  from  whence  it  feems  to  be  derived) 
may  not  be  explicated  by  the  rifing  of  Water  in  a  (mailer  Pipe  s  For  the 
Sea-water  being  ftrained  through  the  Pores  or  Crannies  of  the  Earth,  is, 
as  it  were,  included  in  little  Pipes,  where  the  prefliire  of  the  Air  has  not 
fo  great  a  power  to  refift  its  rifing :  But  examining  this  way,  and  finding 
in  itfeveral  difficulties  almoft  irremovable,  I  thought  upon  away  that 
would  much  more  naturally  and  conceivably  explain  it,  which  was  by 
this  following  Experiment:  I  took  a  Glafs-Tube,  of  the  form  of  that 
defcribed  in  the  fixth  Figure,  and  chuling  two  heterogeneous  fluids ,  fuch 
as  Water  and  Oyl ,  I  poured  in  as  much  Water  as  filled  up  the  Pipes  as 
high  as  A  B,  then  putting  in  fomeOyl  into  the  Tube  AC,  I  depreft  the 
fuperficies  A  of  the  Water  to  E,  andB  I  railed  to  G,  which  was  not  fo 
highperpendicularly  asthefuperficies  of  the  Oyl  F,  by  the  fpace  F  I, 
wherefore  the  proportion  of  the  gravity  of  thefe  two  Liquors  was  as 
G  H  to  F  E. 

This  Experiment  I  tried  with  feVeral  other  Liquors,  and  particularly 
with  frefh  Water  atid  Salt  (  which  I  made  by  diflolving  Salt  in  warm 
Water  )  which  two  though  they  are  nothing  heterogeneous,  yet  before 
they  would  perfedly  mix  one  with  another,  I  made  trial  of  the  Experi- 
ment .*  Nay,  letting  the  Tube  wherem  I  tried  the  Experiment  remain  for 
many  day cs ,  I  obferved  them  not  to  mix  5  but  the  fuperficies  of  the  firefti 
was  rather  more  then  lefs  elevated  above  that  of  the  Salt.  Now  the 
proportion  of  the  gravity  of  Sea- Water,  to  that  of  River-water,  accord- 
ing to  Stevinhs  and  Farenius ,  and  as  I  have  fince  found  pretty  true  by 
making  trial  my  felf,  isas46.t0  45.  thatis,  46.  Ounces  of  the  fait  Wa- 
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ter  will  take  up  no  more  room  then  45.  of  the  frefh.  Or  reciprocally 
45  pints  of  falt-water  weigh  as  much  3546  of  frefh. 

But  I  found  the  proportion  of  Brine  to  frefh  Water  to  be  near  1 3  to  1 2: 
Suppofing  therefore  G  H  M  to  reprefent  the  Sea,  and  F  I  the  height  of 
the  Mountain  above  the  Superficies  of  the  Sea ,  F  M  a  Cavern  in  the 
Earth,  beginning  at  the  bottom  of  the  Sea,  and  terminated  at  the  top  of 
the  Mountain,  L  M  the  Sand  at  the  bottom ,  through  which  the  Water 
is  as  it  were  flrained  ,  fb  as  that  the  frefher  parts  are  only  permitted  to 
tranrude,and  the  faline  kept  back  ->  if  therefore  the  proportion  of  G  M 
to  F  M  be  as  45  to  46,  then  may  the  Cylinder  of  Salt-water  G  M  make 
the  Cylinder  of  Frefh- water  to  rife  as  high  as  E,  and  to  run  over  at  N. 
I  cannot  here  fland  to  examine  or  confute  their  Opinion  ,  who  make  the 
depth  of  the  Sea,  below  its  Superficies ,  to  be  no  more  perpendicularly 
meafured  then  the  height  of  the  Mountains  above  it ;  'Tis  enough  for 
me  to  fay,  there  is  no  one  of  thofe  that  have  aflerted  it ,  have  experimen- 
tally known  the  perpendicular  of  either ;  nor  fhall  I  here  determine, whe- 
ther there  may  not  be,  many  other  caufes  of  the  feparationof  the  frcfb 
water  from  the  fait ,  as  perhaps  fome  parts  of  the  Earth  through  which  it 
is  to  pafs ,  may  contain  a  Salt ,  that  mixing  and  uniting  with  the  Sea-falt, 
may  precipitate  it  5  much  after  the  fame  manner  as  the  Alkalizate  and 
Acid  Salts  mix  and  precipitate  each  other  in  the  preparation  of  Tarta-* 
mm  Vitriolatum.  I  know  not  alfo  whether  the  exceeding  cold  (that 
muft  neceflarily  be  )  at  the  bottom  of  the  Water,  may  not  help  towards 
this  reparation  ,  for  we  find  ,  that  warm  Water  is  able  to  diflblve  and 
contain  more  Salt ,  then  the  fame  cold  5  infomuch  that  Brines  flrongly 
impregnated  by  heat,  if  let  cool ,  do  fuffer  much  of  their  Salt  to  fubfide 
and  cryflallize  about  the  bottom  and  fides.  I  know  not  alfb  whether 
the  exceeding  prefTiire  of  the  parts  of  the  Water  one  againft  another, 
may  not  keep  the  Salt  from  defcending  to  the  very  bottom ,  as  finding 
little  or  no  room  to  infert  it  felf  between  thofe  parts ,  protruded  fb  vio- 
lently together  ,  or  elfe  fqueeze  it  upwads  into  the  fuperiour  parts  of  the 
Sea,  where  it  may  more  eafily  obtain  room  for  it  felf,  amongfl  the  parts 
of  the  Water  ,  by  reafon  that  there  is  more  heat  and  lefs  prefliire.  To 
this  Opinion  I  was  fomewhat  the  more  induced  by  the  relations!  have 
met  with  m  Geographical  Writers^  of  drawing  frefh  Water  from  the  bot- 
tom of  the  Sea  ,  which  is  fait  above.  I  cannot  now  ftand  to  examine, 
whether  this  natural  perpetual  motion  may  not  artificially  be  imitated  : 
Nor  can  I  fland  to  anfvver  the  Objedions  which  may  be  made  againft  this 
my  Suppofition ;  As,  Firft,  Hovv'  it  comes  to  pafsjthat  there  arc  fometimes 
fait  Springs  much  higher  then  the  Superficies  of  the  Water  }  And,  Se- 
condly ,Why  Springs  do  not  run  fafler  and  flower,  according  to  the  vary- 
ing height  made  of  the  Cylinder  of  Sea- water,  by  the  ebbing  and  flow- 
ing of  the  Sea  ? 

As  to  the  Firfi-,  In  fhort,  I  fay,  the  frefh  Water  may  receive  again  a 
laline  Tincture  near  the  Superficies  of  the  Earth ,  by  paffing  through 
fbme  fait  ,  or  elfe  many  of  the  faline  parts  of  the  Sea  may  be  kept 
back,  though  not  all. 

And 
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And  as  to  the  Second ,  The  fame  Spring  may  be  fed  and  fupplyed  by 
divers  Caverns^  coming  from  very  far  diftant  parts  of  the<ye^  ,  fo  as  that 
it  may  in  one  place  be  high ,  in  another  low  water ,  and  fo  by  that  means 
the  Spring  may  be  equally  lupply'd  at  all  times.  Or  elfe  the  Cavern  may 
be  fo  ftraight  and  narrow ,  that  the  water  not  having  lb  ready  and  free 
pafiage  through  it^,  cannot  upon  lo  (hort  and  quick  mutations  of  preflure, 
be  able  to  produce  any  fenfible  effed  at  fuch  a  diftance.  Befides  that;, 
to  confirm  this  hypothesis ^  there  are  many  Examples  found  in  Natural  Hifio^ 
riansp{  Springs  that  do  ebb  and  flow  like  the  Sea  :  As  particularly ,thoj(e 
recorded  by  the  Learned  and  after  him  hySpeed^to  be  found  in 

this  Ifland :  One  of  whichjthey  relate  to  be  on  the  Top  of  a  Mountab, 
by  the  fmall  Village  Kilken  in  Flimfiire  ,  Mark  temulus  quijiatis  tempos 
fih»s  fuas  evomit  reforbet  Aquas  5  Which  at  certain  times  rifeth  and 
faileth  after  the  manner  of  the  Sea.  A  Second  in  Caermardenflnre^ 
near  Caermarden^  at  a  place  called  Cantred  Bichan  5  (  ut  firibit  Gi- 
raldus )  naturali  die  bis  undis  deficiens ,  toties  exuberans  ,  marinai 
imjtatur  injiabilitates That  twice  in  four  and  twenty  hours  ebbing  and 
flowing  5  refembleth  the  unftable  motiotis  of  the  Sea.  The  Thdenomena^ 
of  which  two  may  be  eaiily  made  out,  by  fuppofing  the  Cavern^  by  which 
they  are  fed  3  to  a  rife  from  the  bottctnof  the  next  Sea.  AThird,  is  a 
Well  upon  the  River  0§«f<>re  in  Glamorganshire ^  and  near  unto  Newton^  of 
which  Camden  relates  himfelf  to  be  certifiedjby  a  Letter  from  a  Learned 
Friend  of  his  that  obfervcd  it,  Tons  abejl  hinc^  &c.  The  Letter  is  a  little 
too  long  to*  be  inlertedjbut  the  fubflance  is  this ,  That  this  Well  ebbs  and 
flows  quite  contrary  to  the  flowing  and  ebbing  of  the  Sea  in  thofe  parts : 
for  'tis  almoft  empty  at  Full  Sea,  but  full  at  Low  water.    This  may  hap- 

Een  from  the  Channel  by  which  it  is  fupplied  ,  which  may  come  from  the 
ottom  of  a  Sea  very  remote  from  thofe  parts ,  and  where  the  Tides  are 
much  diflering  from  thofe  of  the  approximate  fhores.  A  Fourth,  lies  in 
Wefimorland^  near  the  River  Loder  5  ^i  injiar  Euripi  fipius  in  die  red* 
procantibus  undis  fiuit  &  rcfluit ,  which  ebbs  and  flows  many  times  a  day* 
This  may  proceed  from  its  being  fupplyed  from  many  Channels  5  coining 
from  fcveral  parts  of  the  Sea,  lying  fufficiently  diftant  afunder  to  have  the 
times  ,of  High-water  differing  enough  one  from  the  other  5  lb  as  that 
wheafoever  it  lhall  be  High  water  over  any  of  thofe  places,  where  thele 
Channels  begin,  it  lhall  likewife  be  lb  in  the  Well ,  but  this  is  but  a  fuppo- 
fition* 

A  Seventh  ^ery  was.  Whether  the  dijjolution  or  mixing  of  leveral  bo- 
dies, whether  huid  or  folid,with  faline  or  other  Liquors^might  not  pattly 
be  attributed  to  this  Principle  of  the  congruity  of  thofe  bodies  and  then 
diflolvcnts  ?  As  of  Salt  in  Water,Metals  in  feveral  Menftruums^  Unduous 
Gums  in  Oy  Is,  the  mixing  of  Wine  and  Water,  &c.  And  whether  preei-' 
pitation  be  not  partly  made  from  the  fame  Principle  of  Incongruity  ?  I 
i^y partly^  becaule  there  are  in  Ibme  DiiiblutionSjfome  other  Caufes  con- 
current. 

I  lhall  laftly  make  a  much  more  feemingly  Strange  and  unlikely  ^ety  5 
and  that  isj  Whether  this  Principle,  well  examined  and  explained,  may 

f  2  not 
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not  be  found  a  coefficient  in  the  moft  confiderable  Operations  of  Na- 
ture? As  in  thole  of  Heat^  And.  Light^2iX\di  cot\(tc^tv\t\y Rarefa6fion  and 
Condenfalion^  Hardnefs^  and  Flnidnefs^  Terfpicnity  and  Opacoufnefs^RefraBi- 
ons  and  Cohnrs.  d^c,  NayJ  know  not  whether  there  may  be  many  things 
done  in  Nature^in  Which  this  may  not  C  be  faid  to  )  have  a  Finger  ?  This 
I  have  in  fome  other  paflages  of  this  Treatife  further  enquited  into  and 
Ihewn,  that  as  well  Light  as  Heat  may  be  caufed  by  coirroJion^w\\\ch.  h  ap 
plicable  to  congrMity^2iX\6.  conlecjuently  all  the  reft  will  be  but  Jubfequents: 
In  the  mean  time  I  would  not  willingly  be  guilty  of  that  frmjWhich  the 
thrice  Noble  and  Learned  Vemlam  juftly  takes  notice  of,  as  fuchjand  calls 
Thilofophi£  Genus  Empiricnm ,  quod  in  paucorum  Experi  mentor  urn  Anf^ujiijf 
<^  Obfinritate  fundatum  eji.  For  I  neither  conclude  from  one  fingle  Expe- 
riment^nor  are  the  Experiments  I  make  ufe  of  all  made  upon  one  Subjeft  ; 
Norwreft  I  any  Experiment  to  make  it  qnadrare  with  any  preconeeiv'd 
Notion.  But  on  the  contrary ,  I  endeavour  to  be  converfent  in  divers 
kinds  of  Experiments,  and  all  and  every  one  of  thole  Trials,  I  make  the 
Standards  or  Touchftones,  by  which  I  try  all  my  former  Notions,  whether 
they  hold  out  in  weight,  and  mcafure,and  touch,  &c.  For  as  that  feody  is 
no  other  then  a  Counterfeit  Qold ,  which  wants  any  one  of  the  Proprie- 
ties of  Gold,  C  liich  as  are  the  Malleablenels,  Weight,  Colour,  Fixtnels 
in  the  Fire,lndillblublenels  in  Aqua  fortis^znd  the  like  )  though  it  has  all 
the  other  ,  lb  will  all  thole  Notions  be  found  to  be  falfe  and  deceitful^ 
that  will  not  undergo  all  the  Trials  and  Tefts  made  of  them  by  Experi- 
ments. And  therefore  luch  as  will  not  come  up  to  the  defired  Apex  of 
Perfedion ,  I  rather  wholly  re  jedt  and  take  new ,  then  by  piecing  and 
patchingjendeavour  to  retain  the  old,as  knowing  liich  things  at  beft  to  be 
but  lame  and  imperfedt.  And  this  courle  I  learned  from  Nature  5  whom 
we  find  negledful  of  the  old  Body,  and  fuffering  its  Decaies  and  Infirmi- 
ties to  remain  without  repair .  and  altogether  Ibllicitous  and  careful  of 
perpetuating  the  Species  by  new  Individudh.  And  it  is  certainly  the  moft 
likely  way  to  ered  a  glorious  Strufture  and  Temple  to  Nature^  luch  as  fhe 
will  be  found  (  by  (any  zealous  Votary  )  torefidein^  to  begin  to  build  a 
new  upon  a  liire  Foundation  of  Experiments. 

But  td  digrels  no  further  fronl  ^^e  confideration  of  the  Vh^nomena^ 
fiiofe  irtMnediately  explicable  by  this  Experiment,  we  fhall  proceed  to 
ftew.  That,  as  to  the  rifing  of  Water  in  a  Fihre^  the  reafon  of  it  will  be 
manifeft  to  him,that  does  take  notice,that  a  ¥  litre  is  conftituted  of  a  great 
mitfiberof  Imall  long  Iblid  bodies ,  whichiie  lb  clofe  together,  that  the 
Air  in  its  getting  in  between  them ,  doth  lofe  of  its  preflure  that  it  has  a- 
gaiijftfhe  F/w^  without  them  J  by  which  means  the  Water  or  Liquor  not 
finding  lb  ftrong  a  refiftance  between  them  as  is  able  to  counter-ballance 
the  pteflure  on  its  ftiperficies  without,  is  railed  upward,  till  it  meet  with  a 
jirdffetfe  of  the  Arr  which  is  ablie  to  hinder  it.  And  as  to  the  Rifing  of 
Oyl,  melted  Tallow,  Spirit  of  Wirte,  &c,  in  the  Week  of  a  Candle  or 
Lamp,  it  is  evident,  that  it  differs  in  nothing  from  the  former,  lave  only 
in  (hii,  that  in  a  filtre  the  Liquor  delcends  and  runs  away  by  another, 
part  3  and  ia  the  Week  the  Liquor  is  difpetfed  and  carried  away  by  the 

Flame , 
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Flame  ^  fomething  there  is  afcribable  to  the  Heat ,  for  that  it  may  rarifie 
the  more  volatil  and  fpirituous  parts  of  thofe  combuftible  Liquors,  and  fo 
being  made  lighter  then  the  Air ,  it  may  be  protruded  upwards  by  thiat 
more  ponderous  fluid  body  in  the  Form  of  Vapours  ^  but  this  can  be 
afcribed  to  the  afcenfion  of  but  a  very  littlejand  moft  likely  of  that  on- 
ly which  afcends  without  the  Week.  As  for  the  Rifing  of  it  in  a  Spunge, 
BreadjCotton.d*'^'.  above  the  foperficies  of  the  fubjacent  Liquor ,  what 
has  been  faid  about  the  Fihre  (  if  confidered  )  will  eafily  ftiggeft  a 
reafoii ,  confiderine  that  all  thefe  bodies  abound  with  fmall  holes  ot 
pores. 

From  this  fame  Principle  alio  (  viz.  the  uneqml  prejfnre  of  the  Air  a- 
gdifijl  the  unequal  Jnperficies  of  the  water  )  proceeds  the  caufe  of  the  ac- 
Ceflion  or  incurfion  of  any  floating  body  againft  the  fides  of  the  con- 
taining Veflel  3  or  the  appropifiquation  of  two  floating  bodies,  as  Bubbled, 
Corks ^  Sticks^,  Straws^  &c,  one  towards  another.  As  for  inftance,  Tdke 
a  Glafs-jar,  fuch  as  A  B  in  the  feventh  Figure^  and  filling  it  pretty  near  the 
top  with  water  ,  thl  ow  into  it  a  fmall  round  piece  of  Cork ,  as  C,  and 
plunge  it  all  over  in  water ,  that  it  be  wet  ,  fo  as  that  the  water  may  rile 
up  by  the  fides  of  it/hen  placing  it  any  where  upon  the  fuperficies,  about 
an  inchjOr  one  inch  and  a  quarter  firom  any  fide,  and  you  mall  perceive  it 
by  degrees  to  make  perpendicularly  toward  the  fteareft  part  of  the  fide, 
and  the  nearer  it  approaches ,  the  falkr  to  be  moved  ^  the  teafon  of 
which  Vhanomenon  will  be  found  no  other  then  this ,  that  the  Air  has  a 
greater  preflure  againfi:  the  middle  of  the  fuperficies ,  then  it  has  againft 
thofe  parts  that  approach  nearer ,  and  are  contiguous  to  the  fides.  Now 
that  the  prefliure  is  greater ,  may  (  as  I  fhewed  before  in  the  explication 
of  the  third  Figure  )  be  evinced  from  the  flatting  of  the  Water  in  the 
middle,  which  arifes  from  the  gravity  of  the  under  fluid :  for  fince,  as  I 
ftiewed  before,if  there  were  no  gravity  in  the  under  fluid^ov  that  it  were 
equal  to  that  of  the  upper  ,  the  terminating  Surface  would  be  Spherical, 
and  fince  it  is  the  additional  prefliireof  the  gravity  of  water  that  makes 
it  fo  flatjit  follows,  that  the  preflure  uputi  the  middle  mull:  be  greater  then 
towards  the  fides.  Hence  the  Ball  having  a  ftronger  prefliire  againft  that 
fide  of  it  which  relpeds  the  middle  of  the  fuperficies  ^  thenagainft  that 
which  refpefts  the  ^T/J/jr^^x/^^/e  lid e  .  mufl:  neccflarily  move  towards  that 
part,  from  whence  it  finds  leaft  refiftance,  and  fo  be  accelerated^  as  the  re- 
hftance  decreafes.  Hence  the  more  the  water  is  raifed  under  that  part 
of  its  way  it  is  palling  above  the  middle,  the  fafter  it  is  moved  ;  And 
therefore  you  will  find  it  to  move  faft:er  in  E  then  in  D,  and  in  D  then 
in  C.  Neither  could  I  find  the  floating  fubftance  to  be  moved  at  all,  un- 
til it  were  placed  uponfome  part  of  the  Superficies  that  was  fenhbly  ele^ 
Vated  above  the  height  of  the  middle  part.  Now  that  this  may  be  the 
true  caufe,  you  may  try  with  a  blown  Bladder,  and  an  exaftly  round  Ball 
upon  a  Very  fmooth  fide  of  fome  pliable  body  ,  as  Horn  or  ^icksilver* 
For  if  the  Ball  be  placed  under  a  part  of  the  Bladder  which  is  upon  one 
fide  of  the  middle  of  its  preflure  ,  and  you  prefs  ftrongly  againft  the 
Bladder,you  (hall  find  the  Ball  moved  from  the  middle  towards  the  fides* 

Having 
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Having  therefore  fhewn  the  reafon  of  the  motion  of  any  float  towards 
the  fides,  the  reafon  of  the  incurfion  of  any  two  floating  bodies  will  eafi- 
appear  :  For  the  rifing  of  the  water  againft  the  lides  of  either  of 
them^is  an  Argument  fuflBcientjto  fhew  the  preflure  of  the  Air  to  be  there 
lefsjthen  it  is  further  from  it,where  it  is  not  lb  much  elevated  ,  and  there- 
fore the  reafon  of  the  motion  of  the  other  toward  it ,  will  be  the  fame  as 
towards  the  fide  of  the  Glals  ^  only  here  from  the  fame  reafon ,  they  are 
mutually  moved  toward  each  other ,  whereas  the  fide  of  the  Glals  in  the 
former  remains  fixt.  If  alfo  you  gently  fill  the  Jar  fo  full  with  water, 
that  the  water  is  protuberant  above  the  fides,  the  fame  piece  of  Cork  that 
before  did  haften  towards  the  fides ,  does  now  fly  from  it  as  faft  towards 
the  middle  of  the  Superficies ,  the  reafon  of  which  will  be  found  no  o- 
ther  then  this,  that  the  preflure  of  the  Air  is  ftronger  againft  the  fi'des  of 
the  Superficies  G  andH,  then  againfl  the  middle  I ,  for  fince,  as  I  fhewed 
before,  the  Principle  of  congruity  would  make  the  terminating  Surface 
Spherical ,  and  that  the  flatting  of  the  Surface  in  the  middle  is  from  the 
abatement  of  the  waters  preflure  outwards,  by  the  contrary  indeavour 
of  its  gravity  3  it  follows  that  the  preflure  in  the  middle  muft  be  lefs  then 
on  the  fides  5  and  therefore  the  confecution  will  be  the  fame  as  in  the 
former.  It  is  very  odd  to  one  that  confiders  not  the  reafon  of  it ,  to  fee 
two  floating  bodies  of  wood  to  approach  each  other,as  though  they  were 
indued  with  fome  magnetical  vigour ,  which  brings  into  my  mind  what  I 
formerly  tried  with  a  piece  of  Cork  or  fuch  like  body,  which  I  fo  order- 
ed, that  by  putting  a  little  ftick  into  the  fame  water,  one  part  of  the  faid 
Cork  would  approach  and  make  toward  the  ftick,  whereas  another 
would  difcede  and  fly  away,nay  it  would  have  a  kind  of  verticity ,  fo  as 
that  if  the  JEquator  (  as  I  may  fo  fpeak  )  cf  the  Cork  were  placed  to- 
wards the  ftick,  if  let  alone,  it  would  inftantly  turn  its  appropriate  Pole 
toward  it, and  then  run  a-tilt  at  it:and  this  was  done  only  by  taking  a  dry 
Cork,  and  wetting  one  fide  of  it  with  one  fmall  ftroak  ,  for  by  this  means 
gently  putting  it  upon  the  water,  it  would  deprefs  the  fuperficies  on  eve- 
ry fide  of  it  that  was  dry ,  and  therefore  the  greateft  preflure  of  the  Air, 
being  near  thofe  fides  caufed  it  either  to  chafe  away,or  elfe  to  fly  off  from 
any  other  floating  body,  whereas  that  fide  only,  againft  which  the  water 
afcended,  was  thereby  able  to  attradt. 

It  remains  only,  that  I  fhould  determine  how  high  the  Water  or  other 
Liquor  may  by  this  means  be  raifed  in  a  fmaller  Pipe  above  the  Superfi- 
cies of  that  without  it ,  and  at  what  height  it  may  be  fiiftained :  But  to 
determine  this,  will  be  exceeding  difficult,  unltfs  I  could  certainly  know 
how  much  of  the  Airs  preflure  is  taken  oft  by  the  fmalnefs  of  fuch  and 
fuch  a  Pipe,and  whether  it  may  be  wholly  taken  ofi^,that  is,whether  there 
can  be  a  hole  or  pore  fo  fmall ,  into  which  Air  could  not  at  all  enter, 
though  water  might  with  its  whole  force  5  for  were  there  fuch ,  'tis  mani- 
feft ,  that  the  water  might  rife  in  it  to  fome  five  or  fix  and  thirty  Englifh 
Foot  high.  I  know  not  whether  the  capillary  Pipes  in  the  bodies  of  fmall 
Trees,  which  we  call  their  Mcrofiopical pores^may  not  be  fuch  i  and  whe- 
ther the  congruity  of  the  fides  of  the  Pore  may  not  yet  draw  the  juyce 

even 
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even  higher  then  the  Air  was  able  by  its  bare  prefliire  to  raife  it :  For, 
Congrvrity  is  a  principle  that  not  onJy  unites  and  holds  a  body  joyned  to 
it,  but.  which  is  morCj  attradls  and  draws  a  body  that  is  very  near  it,  and 
holds  it  above  its  ufual  height. 

And  this  is  obvious  even  in  a  drop  of  water  fufpended  under  any  Si- 
milar or  Congruous  body  ;  For^befides  the  ambient  preflure  that  helps  to 
keep  it  fuftein'd,  there  is  the  Congruity  of  the  bodies  that  are  contigu- 
ous. This  is  yet  more  evident  in  Tenacious  and  Glutinous  bodies,  fuch 
as  Gummous  Liquors,  Syrups,  Pitch,  and  Rofin  melted^  &c.  Tar,  Tur- 
pentine, Balfom,  Bird-lime,  &c.  for  there  it  is  evident ,  that  the  Parts 
of  the  tenacious  body,  as  I  may  fo  call  it,  do  ^lick  and  adhere  fo  clofe- 
ly  together,  that  though  drawn  out  into  long  and  very  flender  Cylin- 
ders, yet  they  will  not  eafily  relinquifli  one  another  5  and  this,  though 
the  bodies  be  aUquatenns  fluid,  and  in  motion  by  one  another ,  which, 
to  fuch  as  confider  a  fluid  body  only  as  its  parts  are  in  a  confufed  irregu- 
lar motion,  without  taking  in  alio  the  congruity  of  the  parts  one  among 
another,  and  incongruity  to  fome  other  bodies,  does  appear  not  alittle 
ftrange.  So  that  befides  the  incongruity  of  the  ambient  fluid  to  it,  we 
are  to  confider  alio  the  congruity  of  the  parts  of  the  contein  d  fluid  one 
with  another. 

And  this  Congruity  fthat  I  may  here  a  little  further  explain  it )  is  both 
a  Tenaceous  and  an  Attradive  power  ^  for  the  Congruity,  in  the  Vi- 
brative  motions,may  be  the  caufe  of  all  kind  of  attraftion,  not  only  Ele- 
drical,  but  Magnetical  alfb,  and  therefore  it  may  be  alfo  of  Tenacity 
and  Glutinoufiiefs.  For,  from  a  perfeft  congruity  of  the  motions  of  two 
diftant  bodies,  the  intermediate  fluid  particles  are  feparated  and  dro- 
ven  away  from  between  them,  and  thereby  thofe  congruous  bodies  are, 
by  the  incompafling  mediums,  compell'd  and  forced  neerer  together  5 
wherefore  that  attrafi:ivenefs  muft  needs  be  ftronger,  when,  by  an  im- 
mediate contact,  they  are  forc'd  to  be  exaftly  the  fame :  As  I  (hew  more 
at  large  in  my  Theory  of  the  Magnet,  And  this  hints  to  die  the  reafon  of 
the  fufpenfion  of  the  Mercury  many  inches,  nay  many  feet,  above  the  ulu- 
al  ftation  of  30  inches.  For  the  parts  of  g)Hickcfilver^  being  fo  very 
fimilar  and  congruous  to  each  other,  if  once  united,  will  not  eafily  fufiej: 
a  divulfion  ;  And  the  parts  of  water,  that  were  any  wayes  heterogeneous^ 
being  by  exantlation  or  rarefaftion  exhaufted,  the  remaining  parts  being 
alfo  very  fimilar,  will  not  eafily  part  neither.  And  the  parts  of  the  GlaS 
being  folid,  are  more  difficultly  disjoyn'd  5  and  the  water,  being  fome- 
what  fimilar  to  both,  is,  as  it  were,  a  medium  to  unite  both  the  Clafs  and 
the  Mercury  together.  So  that  all  three  being  united,  and  not  very  dif- 
fimilar,  by  means  of  this  contaft,  if  care  be  taken  that  the  Tube  in  e- 
re^ting  be  not  (hogged,  th.t  ^icksiherwiW  remain  fufpended,  notwith- 
ftanding  its  contrary  indeavour  of  Gravity ,  a  great  height  above  its  or- 
dinary Station  ^  but  if  thiij  immediate  Contaft  be  removed ,  either  by  a 
meet  feparation  of  them  one  from  another  by  the  force  of  a  ftiog,  where- 
by the  other  becomes  irabodied  between  them,  and  licks  up  from  the 
furface  fome  agil  parts ,  and  fo  hurling  them  makes  them  air  5  or  elfe 
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byfome  (mall  heterogeneous  agil  patt  of  the  Water,  or  Air,  orQiiick- 
filver^  which  appears  like  a  bubble,  atid  by  its  jumbling  to  and  fro  there  is 
made  way  for  the  heterogeneous  jEther  to  obtrude  it  felf  betWeen  the 
Glafs  and  either  of  the  other  Fluids,  the  Gravity  of  Mercury  pirecipitates 
it  downward  with  very  great  violence  5  and  if  the  Veflel  that  holds  the 
reftagnating  Mercury  be  convenient,  the  Mercury  will  for  a  time  vibrate  to 
and^o  with  very  large  reciprocations at  laft  will  remain  kept  up  by 
the  prefliire  of  the  external  Air  at  the  height  of  neer  thirty  inches.  And 
whereas  it  may  be  objefted,  that  it  cannot  be,  that  the  meer  imbodying 
of  the  ^ther  between  thefe  bodies  can  be  the  cau(e,fince  the  Mther  ha- 
ving a  free  paffage  alwayes ,  both  through  the  Pores  of  the  Glafi,  and 
through  thofe  of  the  Fluids ,  there  is  no  reafon  why  it  (hould  not  make  a 
leparation  at  all  times  whilft  it  remains  fufpended,  as  when  it  is  violently 
dif-joyned  by  a  (hog.  To  this  I  anfwer ,  That  though  the  jEther  pafles 
between  the  Particles,  that  is,  through  the  Pores  of  bodies,  fo  as  that  any 
chafme  or  feparation  being  made ,  it  has  infinite  paflages  tp  admit  its  en- 
try into  it,  yet  fuch  is  the  tenacity  or  attractive  virtue  of  Congruity,  that 
till  it  be  overcome  by  the  meer  ftrength  of  Gravity,  or  by  a  ihog  aflifting 
that  Conatus  of  Gravity,  or  by  an  agil  Particle,  that  is  like  a  leaver  agi- 
tated by  the  ^tber  j  and  thereby  the  parts  of  the  congruous  (ubftances 
are  leparated  fo  far  aiunder ,  that  the  ftrength  of  congruity  is  fo  far  wea- 
kened,as  not  to  be  able  to  reunite  them,  the  parts  to  be  taken  hold  of  be- 
ing removed  out  of  the  attradive  Sphere,  as  I  may  fo  Ipeak,  of  the  con* 
gruity  5  fuch,  I  (ay,  is  the  tenacity  of  congruity,  that  it  retains  and  holds 
the  almoft  contiguous  Particles  of  the  Fluid ,  and  fufFers  them  not  to  be 
leparated,  till  by  meer  force  that  attraftive  or  retentive  faculty  be  over- 
come :  But  the  feparation  being  once  made  beyond  the  Sphere  of  the 
attractive  activity  of  congruity ,  that  virtue  becomes  of  no  effeCt  at  all, 
but  the  Mercury  freely  falls  downwards  till  it  meet  with  a  refiftance  from 
the  prellure  of  the  ambient  Air,  able  to  refift  its  gravity,  and  keep  it  for- 
ced up  in  the  Pipe  to  the  height  of  about  thirty  inches. 

Thus  have  I  gently  railed  a  Steel  pendulumhy  aLoadftone  to  a  great 
Anglc,till  by  the  (baking  of  my  hand  I  have  chanced  to  make  a  fepara- 
tion between  them,  which  is  no  fooner  made,  but  as  if  the  Loadftone  had 
retained  no  attractive  virtue,  the  Pendulum  moves  freely  from  it  towards 
the  other  fide.  So  vaft  a  difference  is  there  between  the  attractive  vir- 
tue of  the  Magnet  when  it  aCts  upon  a  contiguous  and  upon  a  disjoyned 
body ;  and  much  more  niuft  there  be  between  the  attractive  virtues  of 
congruity  upon  a  contiguous  and  disjoyned  body  5  and  in  truth  the  attra- 
ctive virtue  is  fo  little  upon  a  body  disjoyned,  that  though  I  have  with  a 
Microfcope  ohkrvc&VGxy  diligently,  whether  there  were  any  extraordi- 
nary protuberance  on  the  fide  of  a  drop  of  water  that  was  exceeding  neer 
to  the  end  of  a  green  ftick,  but  did  not  touch  it,  I  could  not  perceive  the 
leaft,  though  I  found,  that  as  foon  as  ever  ittoucht  it  the  whole  drop 
would  preiently  unite  it  felf  with  it  5  fo  that  it  feems  an  abfolute  con* 
taCt  is  requifite  to  the  exercifing  of  the  tenacious  faculty  of  congruity. 
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Obferv*  VII.  Of  fome  "Phxriomcnz  (f  Glafs  c/r(^s 

THefeClafe  Drops  are  fmall  [parcels  of  coarle  green  Glals  taken  out  of 
the  Pots  that  contain  the  Metal  (  as  they  call  it )  in  fufion,  upon  the 
end  of  an  Iron  Pipe  5  and  being  exceeding  hot,  and  thereby  of  a  kind  of 
fluggifli  fluid  Conhftence,  are  fuffered  to  drop  from  thence  in^to  a  Bucket 
of  cold  Water,  and  in  it  to  lye  till  they  be  grown  fenfibly  cold. 

Some  of  thefe  I  broke  in  the  open  air ,  by  fnapping  ofTa  little  of  the 
fmall  ftem  with  my  fingers^  others  by  crulliing  it  with  a  fmall  pair  of  Ply- 
ers  5  which  I  had  no  fooner  done ,  then  the  whole  bulk  of  the  drop  flew 
violently,  with  a  very  brisk  noile,  into  multitudes  of  foiall  pieces,  Ibme  of 
which  were  as  fmall  as  duO,  though  in  fome  there  were  remaining  pieces 
pretty  large, without  any  flaw  at  all,and  others  very  much  flaw'd,  which 
by  rubbing  between  ones  fingers  was  eafily  reduced  to  duft  5  thefe  di* 
Iperled  every  way  fo  violently  ,  that  fome  of  them  pierced  my  skin.  I 
could  not  find,either  with  my  naked  Eye,or  a  Microficpe,  that  any  of  the 
broken  pieces  were  of  a  regular  figurCjUor  any  one  like  another,  but  for 
the  moft  part  thofe  that  naw'd  off  in  large  pieces  were  prettily  bran- 
ched. 

The  ends  of  others  of  thefe  drops  I  nipt  off  whilft  all  the  bodies  and 
ends  of  them  lay  buried  under  the  water, which,  like  the  former,  flew  all 
to  pieces  with  as  brisk  a  noife,  and  as  ftrong  a  motion. 

Others  of  thefe  I  tried  to  break,  by  grinding  away  the  bluiitend,  and 
though  I  took  a  feemingly  good  one ,  and  had  ground  away  neer  two 
thirds  of  the  Ball^  yet  would  it  not  fly  to  pieces,  but  now  and  then  fome 
fmall  rings  of  it  would  fiiap  and  fly  off,  not  without  a  brisk  noilc  and 
quick  motion,leaving  the  Surface  of  the  drop  whence  it  flew  very  pretti- 
ly branched  or  creafed ,  which  was  eafily  diiboverable  by  the  Microfcape, 
This  drop,after  I  had  thus  ground  it,  without  at  all  impairing  the  remnant 
that  was  not  ground  away,  I  caufed  to  fly  immediately  all  into  fand  upon 
the  nipping  off" the  very  tip  of  its  (lender  end. 

Another  of  thefe  drops  I  began  to  grind  away  at  the  (mailer  end  ,  but 
had  not  worn  away  on  theftone  above  a  quarter  of  an  inch  before  the 
whole  drop  flew  with  a  brisk  crack  into  (and  or  finall  duft  5  nor  would 
it  have  held  fo  long  ,  had  there  not  been  a  little  flaw  in  the  piece  that  I 
ground  away,  as  I  afterwards  found. 

Several  others  of  thefe  drops  I  covered  over  with  a  thin  but  very  tuff 
skin  of  IcthyocoUa^  which  being  very  tough  and  very  tranfparent,was  the 
moft  convenient  fobftance  for  thefe  tryals  that  I  could  imagine,  having 
dipt,I  fay,  feveral  of  thefe  drops  in  this  tranfparent  Glue  whilft  hot,  and 
funering  them  to  hang  by  a  ftring  tied  about  the  end  of  them  till  they 
were  cold,  and  the  skin  pretty  tough ,  then  wrapping  all  the  body  of  the 


MiCROGRAPHIA. 

drop  ( leaving  out  only  the  very  tip  )  in  fine  fupple  Kids-leather  very 
clofelyjl  nipped  offthelmall  top,  and  foundj  aslexpefted,  that  notwith- 
ftanding  this  skin  of  Glue ,  and  the  clofe  wrapping  up  in  Leather ,  upon 
the  breaking  of  the  topj  the  drop  gave  a  crack  like  the  reft^  and  gave  my 
hand  a  pretty  brisk  impuMe:  but  yet  the  skin  and  leather  was  fo  ftrong  as 
to  keep  the  parts  from  flying  out  of  their  former  pofture ,  and,  the  skin 
being  tranfparent ,  I  found  that  the  drop  retained  exadly  its  former  fi- 
gure and  poliih,  but  was  grown  perfeftly  opacous  and  all  over  flawed,  all 
thofe  fkws  lying  in  the  manner  of  rings^  from  the  bottom  or  blunt  end,  to 
the  very  top  or  fmall  point.  And  by  feveral  examinations  with  a  Mkro* 
JcopCy  of  feveral  thus  broken,  I  found  the  flaws,  both  within  the  body  of 
the  drop,  and  on  the  outward  furface,to  lye  much  in  this  order. 

Let  A  B  in  the  Figure  X  of  the  fourth  Scheme  reprefent  the  drop  cafed 
over  with  lUhj&coUa  or  l/ffTglafi^nd  (  by  being  ordered  as  is  before  pre* 
icribed  )  crazed  or  flawed  into  pieces,  but  by  the  skin  or  cafe  kept  in  its 
former  figure ,  and  each  of  its  flawed  parts  preferved  exadly  in  its  due 
pofture  3  the  outward  appearance  of  it  fbmewhat  plainly  to  the  naked 
eye  j  but  much  more  confpicuous  if  viewed  with  a  fmall  fenfs  appeared 
much  after  this  fhape.  That  is,  the  blunt  endB  for  a  pretty  breadth, 
namely ,  as  far  as  the  Ring  C  C  C  (eemed  irregularly  flawed  with  divers 
clefts,  which  all  feemed  to  tend  towards  the  Center  of  it,  beings  as  I  af- 
terwards found  ,  and  flaall  anon  fbew  in  the  deicriptionof  the  figure  Y, 
the  Bafis,  as  it  were,  of  a  Cone,  whieh  was  terminated  a  little  above  the 
middle  o£  the  drop ,  all  the  reft  of  the  Surface  from  C  C  C  to  A  was 
fiawed  with  an  infinite  number  of  fmall  and  parallel  Rings,  which  as  they 
were  for  the  moft  part  very  round  ,  fo  were  they  very  thick  and  ddc 
together,  but  were  not  fo  exaftly  flaw'd  as  to  make  a  perfect  EUng ,  but 
each  circular  part  was  by  irregular  cracks  flawed  likewife  into  multitudes 
of  irregular  flakes  or  tiles  ,  and  this  order  was  obforved  likewife  the 
whole  length  of  the  neck. 

Now  though  I  could  not  fo  cxaftly  cat  this  comcalEad/^ioM^h.  the 
Axit^  as  is  reprefented  by  the  figure  Y  ,  yet  by  aftatomj%hegy  as  it  were, 
of  leveral,  and  taking  notice  of  divers  particular  circumftances,  I  wasin- 
fbrmed,  that  could  I  have  artificially  divided  a  flaw'd  drop  through  the 
Axis  or  Center ,  I  fhould  with  a  Microjcope  hitve  found  it  to  appear  much 
of  this  form ,  where  A  fignifies  the  Apex ,  and  B  the  blunt  end,  C  C  the 
Cone  of  the  Bafis,  which  is  terminated  at  T  the  top  or  end  of  it ,  which 
iTeems  to  be  the  very  middle  of  the  blunt  end,  in  which,  not  only  the  co- 
nical body  of  the  Bafis  C  C  is  terminated,  but  as  many  of  the  parts  of  the 
drop  as  reach  as  high  as  D  D. 

And  it  feemed  to  be  the  head  or  beginnings  of  a  Pith,  as  it  vrcrc^  or  a 
a^part  of  the  body  whichfeemed  more  fpungy  then  the  reft,  and  much 
more  irregularly  flawed,  which  from  T  afcended  by  E  E,  though  lefe  vi- 
sible, into  the  finall  neck  towards  A.  The  Grain,  as  it  were,  of  all  the 
flaws  ,  thai:  from  all  the  outward  Surfece  A  D  C  C  D  A,  was  much  the 
lajne,ai  is  reprefented  by  the  black  ftrakes that  meet  in  the  middlcDT, 
DT,DE,DE,  &c, 
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Nor  is  this  kind  of  Grain ,  as  I  may  call  it,  peculiar  to  Glals  drops  thus 
quenched,  for  (not  to  mention  Coperas-ftones  ^  and  divers  other  Mar- 
chajites  and  Minerals  ,  which  I  have  often  taken  notice  of  to  be  in  the 
very  fame  manner  flaked  or  grained,  with  a  kind  of  Pith  in  the  middle  J 
I  have  obferved  the  lame  in  all  manner  of  caft  Iron  ,  cfpecially  the  coar- 
ierlbrt,  luchas  Stoves,  and  Furnaces,  and  Backs,  and  Pots  are  made  of  .* 
For  upon  the  breaking  of  anyof  thofe  Subftances  it  is  ob\'ious  to  ob- 
ferve,  how  from  the  out- fides  towards  the  middle,  there  is  a  kind  of 
Radiation  or  Grain  much  refembling  this  of  the  Glals-drop,  but  this 
Grain  is  moft  confpicuous  in  Iron-bullets ,  if  they  be  broken ;  the  fame 
Th^nomena.  may  be  produced  by  caftirlg  regulus  of  Antimony  into 
aBullet-mold^  as  alfo  withG/^/J  of  Antimony^  or  with  almoft  any  fuch 
kind  of  Vitrified  jubjiance  ^  either  caft  into  a  cold  Mold  or  poured  into 
Water. 

Others  of  thefe  Drops  I  heat  red  hot  in  the  fire,and  then  fuffered  them 
to  cool  by  degrees^  And  thcfe  I  found  to  have  quite  loft  all  their /film- 
or  flying  quality,  as  alfo  their  hard ^  brittle  and  fpringy  texture  5 
and  to  emerge  of  a  much  fofter  temper,  and  much  eafier  to  be  broken  or 
foapt  with  ones  fingeribut  its  ftrong  and  brittle  quality  was  quite  deftroy- 
cd  5  and  it  (eemed  much  of  the  fame  confiftence  with  other  green  Glals 
wellnealedin  the  Oven* 

The  Figure  and  bigne^  of  thefe  for  the  moft  part  was  the  fame  with 
that  of  the  Figure  Z ,  that  h^aW  the  furface  of  them  was  Very  fmooth  and 
poliftit,and  for  the  moft  part  round ,  but  very  rugged  or  knobbed  about 
D,  and  all  the  length  of  the  ftem  was  here  and  there  pitted  or  flatted 
About  D,  which  is  at  the  upper  part  of  the  drop  under  that  fide  of  the 
ftem  which  is  concave,  there  uliially  was  made  fome  one  or  more  little 
Hillocks  or  Prominencies*  The  drop  it  felf,  before  it  be  broken,  appears 
very  tranlparent,  and  towards  the  middle  of  it,  to  be  very  full  of  fmall 
Bubbles,  of  fome  kind  of  aerial  fubftance,  which  by  the  refraftion  of  the 
outward  furface  appear  much  bigger  then  really  they  are  ^  and  this  may 
be  in  good  part  removed,  by  putting  the  drop  under  the  furface  of  cleai* 
Water,  for  by  that  means  moft  part  of  the  refraftion  of  the  convex  Sur- 
face of  the  drop  is  deftroyed ,  and  the  bubbles  will  appear  much  fmallen 
And  this,  by  the  by.  minds  me  of  the  appearing  magnitude  of  the  aper- 
ture of  the  iris^or  pupil  of  the  eye,  which  though  it  appear,  and  be  there- 
fore judged  very  large ,  is  yet  not  above  a  quarter  of  the  bignefs  it  ap- 
pears of,  by  the  lenticular  refraftion  of  the  Cornea. 

The  caufe  of  all  which  P/»<f»<>«?e»<i  I  imagine  to  be  no  other  then  this, 
1  hat  the  Parts  of  the  Glafs  being  by  the  exceffive  heat  of  the  fire  kept 
off  and  feparated  one  from  another,  and  thereby  put  into  a  kind  of  fhjg- 
gifh  fluid  confiftence ,  are  fiiflfered  to  drop  oft'  with  that  heat  or  agitation 
remaining  in  them,  into  cold  Water  ^  by  which  means  the  outfidesof  the 
drop  arc  prefently  cool'd  and  crufted ,  and  are  thereby  made  of  a  loofe 
texture,becaufe  the  parts  of  it  have  not  time  to  fettle  themfelves  leifurely 
together  ,  and  fo  to  lie  very  clofe  together :  And  the  intiermoft  parts  of 
the  drop,  retaining  ftill  much  of  their  former  heat  and  agitations,  remain 
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a  loofe  texture  alfo5an(l3according  as  the  cold  ftrikes  inwards  frooi  the 
bottom  and  fides,  are  quenched,  as  it  were,  and  made  rigid  in  that  very 
pofture  wherein  the  cold  finds  them.  For  the  parts  of  the  crufl  being 
already  hardened  ,  will  not  fufTer  the  parts  tofhrink  any  more  fi-om  the 
outward  Surface  inward  5  and  though  it  flirink  a  little  by  reafon  of  the 
fmall  parcels  of  fomc  Aerial  fubftances  difperfed  through  the  matter  of 
the  Glals,  yet  that  is  not  ncer  fo  much  as  it  appears  f  as  I  juft  now  hint- 
ed 3  J  nor  if  it  were, would  it  be  fufficient  for  to  confolidate  and  condenfc 
the  body  of  Glafs  into  a  tuff  and  clofe  texture ,  after  it  had  been  lb  ex- 
ceffively  rarified  by  the  heat  of  the  glals-Furnace. 

But  that  there  may  be  luch  an  expanfi'on  of  the  aerial  fubftance  con- 
tained in  thofe  little  hkhhi  or  bubbles  in  the  body  of  the  drop ,  this  fol- 
lowing Experiment  will  make  more  evident. 

Take  a  (mall  Glafi-Cane  about  a  foot  long ,  feal  up  one  end  of  it  Ber- 
meticalfy^thcnput  in  a  very  fmall  bubble  of  Glafs,  almoft  of  the  fhapc  of 
an  Effence-viol  with  the  open  mouth  towards  the  fealed  end ,  then  draw 
out  the  other  end  of  the  Pipe  very  fmall,and  fill  the  whole  Cylinder  with 
water ,  then  fet  this  Tube  by  the  Fire  till  the  Water  begin  to  boyl ,  and 
the  Air  in  the  bubble  be  in  good  part  rarified  and  driven  out ,  tbsnby 
fucking  at  the  fmalling  Pipe,  more  of  the  Air  or  vapours  in  the  bubble 
may  be  fuck'd  out ,  fo  that  it  may  fink  to  the  bottom ,  when  it  is  funk  to 
the  bottom,in  the  flame  of  a  Candlcjor  Lamp,nip  up  the  flender  Pipe  and 
let  it  cool ;  whereupon  it  is  obvious  to  oblerve,  firfV,  that  the  Water  by 
degrees  will  fubfideand  fhrinkinto  much  lelsroom;  Next,  that  the  Air 
or  vapours  in  the  Glafs  will  expand  themfclves  fo,  as  to  buoy  up  the  little 
Glafs :  Thirdly,  that  all  about  the  infide  of  the  Glals-pipe  there  will  ap- 
pear an  infinite  number  of  fmall  bubbles,  which  as  the  Water  grows  colder 
and  colder  will  fwell  bigger  and  bigger,  and  many  of  thenS  buoy  them- 
fclves up  and  break  at  the  top. 

From  this  Difiedmg  of  the  heat  in  Glafs  drop8,that  is,  by  the  quenching 
or  cooling  Irradiations  propagated  fi-om  the  Surface  upwards  and  in- 
wards, by  the  lines  C  T,  CT,  DT,  DE,C^c.  the  bubbles  in  the  drop 
have  room  to  expand  thcmfelves  a  little,  and  the  parts  of  the  Glals  con- 
tract themfclves  5  but  this  operation  being  too  quick  for  the  fluggifh  parts 
of  the  Glafs,  the  contradtion  is  performed  very  unequally  and  irregularly^ 
and  thereby  the  Particles  of  the  Glafs  are  bent,  fome  one  way,  and  fome 
another,  yet  fbas  that  mofl  of  them  draw  towards  the  Pith  or  middle 
TEEE,  or  rather  from  that  outward :  fo  that  they  cannot  extricate  or 
unbend  themfelves,  till  fome  part  of  T  E  E  E  be  broken  and  loofened, 
f<:)r  all  the  parts  about  that  are  placed  in  the  manner  of  an  Arch ,  and  fb 
till  their  hold  at  T  EE  E  be  loofened  they  cannot  fly  afunder,  butup- 
holds  and  fhelter,  and  fix  each  other  much  like  the  ftones  in  a  Vault, 
where  each  flone  does  coneurre  to  the  flability  of  the  whole  Fabriek. 
and  no  one  ftone  can  be  taken  away  but  the  whok  Arch  falls.And  where- 
foever  any  of  thofe  radiating  wedges  D  T  D,  e^r.  are  removed,  which 
are  the  component  parts  of  this  Arch,the  whole  Fabrick  prefcntJy  falls  to 

pieces  5 
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pieces^  for  all  the  Springs  of  the  feveral  parts  are  fet  at  liberty,  which 
immediately  extricate  themfelves  and  tly  afunder  every  way  ^  each  part 
by  its  fpring  contributing  to  the  darting  of  it  lelf  and  fome  other  contjgu* 
ous  part.  But  if  this  drop  be  heat  fo  hot  as  that  the  parts  by  degrees  can 
unbend  themfelves,  and  be  fettled  and  annealed  in  that  poftul-e ,  and  be 
then  fiiffered  gently  to  fubfide  and  cool  s  The  parts  by  this  nealing  Ic* 
fing  their  fpringinefs ,  conftitute  a  drop  of  a  more  loft  but  lefs  brittle  tex* 
ture,and  the  parts  being  not  at  all  under  a  flexure,  though  any  part  of  the 
middle  or  Pith  T  E  E  E  be  broken, yet  will  not  the  drop  at  all  fly  to  pieces 
as  before. 

This  Conjefture  of  mine  I  (hall  indeavour  to  make  out  by  explain- 
ing each  particular  Aflertion  with  analogous  Experiments ;  The  Afleitions 
arethefe. 

Firft  5  That  the  parts  of  the  Clafs ,  whilft  in  a  fluid  Confiftence  and 
hot ,  are  more  rarificd ,  or  take  up  more  room ,  then  when  hard  and 
cold. 

Secondly ,  That  the  parts  of  the  drop  do  fuffei-  a  twofold  contra- 
dion. 

Thirdly  5  That  the  dropping  or  quenching  the  glowing  metal  in  the 
Water  makes  it  of  a  hard,  fpringing,  and  rarified  texture. 

Fourthly  5  That  there  is  a  flexion  or  force  remaining  upon  the  parts 
of  the  Glafe  thus  quenched ,  from  which  they  indeavour  to  extricate 
themfelves. 

Fifthly,  That  the  Fabrick  of  the  drop,  tliat  is  able  to  hinder  the  parts 
from  extricating  themfelves,  is  analogus  to  that  of  an  Arch. 

Sixthly,  That  the  fudden  flying  afunder  of  the  parts  proceeds  from 
their  fjpringinefs. 

Seventhly,  That  a  gradual  heating  and  cooling  does  anneal  or  reduce 
the  parts  of  Glalstoa  texture  that  is  more  loofe,  and  eaiilier  tobebro^ 
keUj,  but  not  fo  brittle. 

That  the  firft  of  thefe  is  true  may  be  gathered  from  this.  That  Heat  w* 
A  property  cf  a  body  arifwgfrom  the  Motion  or  agitation  of  its  parts  ,  and 
therefore  whatever  body  is  thereby  toucht  mull  neceflarily  receive  fome 
part  of  that  motioujwhereby  its  parts  will  be  fliaken  and  agitated,  and  fo 
by  degrees  free  and  extricate  themfelves  from  one  another ,  and  each 
part  fo  moved  docs  by  that  tii<iuox\exert2it:onatus  protruding  and  dip 
placing  all  the  ad  jaceht  Particles.  Thus  Air  included  in  a  veflel,  by  be- 
ing heated  will  burft  it  to  pieces.  Thus  have  I  broke  a  Bladder  held 
over  the  fire  in  my  hand,  with  fuch  a  violence  and  noile  ,  thatitalmoft 
made  me  deaf  for  the  prefentjand  much  forpafled  the  noife  of  a  Muiket; 
The  like  have  I  done  by  throwing  into  the  fire  fmail  glafs  Bubbles  her-» 
roetically  fealed ,  With  a  little  drop  of  Water  included  in  them.  Thus 
Water  alfo,or  any  other  Liquor,included  in  a  convenient  veflel,by  being 
warmed  ,  manifcftly  expands  it  felf  wkh  a  very  great  violence  \  fo  as  to 
break  the  ftrongcft  veflel,  if  when  heated  it  be  narrowly  imprifoncd  in  it. 

This 
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This  is  very  manifeft  by  the  feakd7hermometers^  which  I  have,  by  leve- 
ral  tryals,  at  laft  brought  to  a  great  certainty  and  tendernefs :  for  I  have 
made  fome  with  ftems  above  four  foot  long ,  in  which  the  expanding  Li- 
quor would  fo  far  vary5as  to  be  very  neer  the  very  top  in  the  heat  of  Sum- 
mer, and  prety  neer  the  bottom  at  the  coldeft  time  of  the  Winter.  The 
Stems  I  ufe  for  them  are  very  thick,ftraight5and  even  Pipes  of  GlafsjWith 
a  very  fmall  perforation^  and  both  the  head  and  body  I  have  made  on 
purpole  at  the  Glaft-houfe ,  of  the  lame  metal  whereof  the  Pipes  are 
drawn ;  thefe  I  can  eafily  in  the  flame  of  a  Lamp,  urged  with  the  blaft  of 
a  pair  of  Bellows,  feal  and  clofe  together,  fb  as  to  remain  very  firm,  clofe 
and  even  5  by  this  means  I  joyn  on  the  body  firft,and  then  fill  both  it  and 
a  part  of  the  ftem ,  proportionate  to  the  length  of  the  ftem  and  the 
warmth  of  the  feafon  I  fill  it  in,  with  the  beft  reftified  Sprit  of  Wine  high* 
ly  tingd  with  the  lovely  colour  of  Cocheneel^  which  I  deepen  the  more 
by  pouring  fbme  drops  of  common  Spirit  of  Urine ,  which  muft  not  be 
too  well  redbified ,  becaufe  it  will  be  apt  to  make  the  Liquor  to  curdle 
and  ftick  in  the  fmall  perforation  of  the  ftem.  This  Liquor  I  have  upon 
tryal  found  the  moft  tender  of  any  fpirituous  Liquor,and  thole  are  much 
more  Icnfibly  affefted  with  the  variations  of  heat  and  cold  then  other  more 
flegmatick  and  ponderous  Liquors,  and  as  capable  of  receiving  a  deep 
tin(fcure,  and  keeping  itjas  any  Liquor  whatlbever ,  and  (  which  makes 
it  yet  more  acceptable  J  is  not  lubjeft  to  be  frozen  by  any  cold  yet 
known.  When  I  have  thus  filled  it,l  can  very  eafily  in  the  foremention- 
ed  flame  of  a  Lamp  leal  and  joyn  on  the  head  of  it. 

Then,  for  graduating  the  ftem,  I  fix  that  for  the  beginning  of  my  di- 
vifion  where  the  furface  of  the  liquor  in  the  ftem  remains  when  the 
ball  is  placed  in  common  diftilled  water,  that  is  fo  cold  that  it  juft  begins 
to  fi-eeze  and  ftioot  into  flakes^  and  that  mark  I  fix  at  a  convenient  place 
of  the  ftem,  to  make  it  capable  of  exhibiting  very  many  degrees  of  cold, 
below  that  which  is  rcquifite  to  freeze  water :  the  reft  of  my  divifions^ 
both  above  and  below  this  (which  I  mark  with  a  [o]  or  nought )  I  place 
according  to  the  Degrees  of  Expanjion^  or  Contratfion  of  the  Liquor  in 
proportion  to  the  bulk  it  had  when  it  indur'd  the  newly  mention  a  freez- 
ing cold.  And  this  may  be  very  eafily  and  accurately  enough  done  by 
this  following  way  5  Prepare  a  Cylindrical  vefiel  of  very  thin  plate  Brals 
or  Silver,  A  B  C  D  of  the  figure  Z  5  the  Diameter  A  B  of  whole  cavity 
let  be  about  two  inches,  and  the  depth  B  C  the  lame  5  let  each  end  be 
cover 'd  with  a  flat  and  fmooth  plate  of  the  lame  fubftance,  clolely  Ibder'd 
on,  and  in  the  midft  of  the  upper  cover  make  a  pretty  large  bole  E  F, 
about  the  bignels  of  a  fifth  part  of  the  Diameter  of  the  other ,  into  this 
faften  very  well  with  cement  a  ftraight  and  even  Cylindrical  pipe  ofGlals, 
E  F  G  H,  the  Diameter  of  whofe  cavity  let  be  exactly  one  tenth  of  the 
Diameter  of  the  greater  Cylinder.  Let  this  pipe  be  mark'd  at  G  H  with 
a  Diamant,  lb  that  G  from  E  may  be  diftant  juft  two  inches,  or  the  fame 
height  with  that  of  the  cavity  of  the  greater  Cylinder,  then  divide  the 
length  E  G  exadly  into  10  parts,  fo  the  capacity  of  the  hollow  of  each 
of  thele  divifions  will  be  part  of  the  capacity  of  the  greater  Cylin- 
der, 
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der.  This  vcflel  being  thus  prepared,  the  way  of  marking  and  gradu- 
ating  the  ihermometers  may  be  very  eafily  thus  performed : 

Fill  thb  Cylindrical  veflcl  with  the  fame  liquor  wherewith  the  Thet» 
momtters  are  fiU'd,  then  place  both  it  and  the  ihermomter  you  arc  to 
graduate^  b  water  that  is  ready  to  be  frozen,  and  biing  the  furface  of  the 
liquor  in  the  thermometer  to  the  ftrft  markc  of  [o^^  then  fb  ptoportion 
the  liquor  in  the  Cylindrical  veliel,  that  the  furface  of  it  may  juit  be  at 
the  lower  end  of  the  fmall  glafs-Cylindcr ,  then  very  gently  and  gradu- 
ally warm  the  water  in  which  both  the  Thermometer  and  this  Cylindrical 
veflelftand,  and  as  you  perceive  the  ting'd  liquor  to  rile  in  both  fteras^ 
with  the  point  of  a  Diamond  give  feveral  marks  on  the  ftem  of  the  ther' 
momeier  at  thofc  places,  wluch  by  comparing  the  expanfion  in  both 
Stems ,  are  found  to  correfpond  to  the  divifions  of  the  cylindrical  veflel, 
and  having  by  this  means  marked  fbme  few  of  thele  divifions  on  the 
Stem  3  it  will  be  very  eafie  by  thefe  to  mark  all  the  reft  of  the  Stem^ 
and  accordingly  to  affign  to  every  divifion  a  proper  character. 

A  Thermometer ,  thus  marked  and  prepared,  will  be  the  fitteft  Inftru- 
ment  to  make  a  Standard  of  heat  and  cold  that  can  be  imagined.  For 
bcirjg  fcaled  up,  it  is  not  at  all  fubjeft  to  variation  or  Wafting,  nor  is  it  lia- 
ble to  be  changed  by  the  varying  preflure  of  the  Air ,  wWch  all  other 
kind  of  Tlhermometers  that  are  open  to  the  Aii  are  liable  to.  Bat  to  pro- 
ceed. 

This  property  of  Expanfion  with  Heat,  and  Contraction  Tvith  Cold,  is 
not  peculiar  to  Liquors  only,  but  to  all  kind  of  folid  Bodies  alfo,  elpeci- 
ally  Metals,  which  will  more  manifeftly  appear  by  this  Experiment. 

Take  the  Barrel  of  a  Stopcock  of  Brafe,  and  let  the  Key,  which  is  well 
fitted  to  itjbe  riveted  into  h,fo  that  it  may  llip,and  be  eafily  turned  round, 
then  heat  this  Cock  in  the  fire,  and  you  will  find  the  Key  fo  fwollen,  that 
you  will  not  be  able  to  turn  it  round  in  the  Barrel  5  but  if  it  be  fuffered 
to  cool  agam,  as  loon  as  it  is  cold  it  will  be  as  movable^  and  as  eafie  to  be 
turned  as  before.^ 

This  Quahty  is  alfo  vei-y  oblervable  in  Lead^  Tin^  silver.  Antimony^ 
Fitchj^Roj^n^Sees'ipax^Butter^Qnd  the  like^  all  whichjif  after  they  be  melted 
you  fuffer  gently  to  cool ,  )ou  fhall  find  the  parts  of  the  upper  Surface 
toiubfidc  and  fall  inwards,  lofing  that  plumpnefs  andfinoothnefe  it  had 
whilft  in  fufion.  The  like  I  have  alfo  obftrved  in  the  cooling  of  Gla(} 
of  Antimony i  which  does  very  neer  approach  the  nature  of  Glafi^ 

But  becaufe  thefe  are  all  Examples  taken  from  other  materials  then 
Gla6,and  argue  only,  that  poffibly  there  may  be  the  like  property  aHb  in 
Glals;  not  that  really  there  is  ,  we  fliall  by  three  or  four  Experiments  in* 
deavour  to  manifeft  that  alfo. 

And  the  Firft  is  an  Obfervation  that  h  very  obvibus  even  in  thefe  very 
dropSjto  wit,that  they  are  all  of  them  terminated  with  an  unequal  or  ir- 
regular Surface .  c^ecially  about  the  fmaller  part  of  the  drop ,  and  the 
whole  length  of  the  ftem  ^  as  about  D,  and  from  thence  to  A,  the  whole 
Surface  5  which  would  have  been  round  if  the  drop  had  cool'd  leiftrrelyj 
is,  by  being  quenched  haftily,very  irregularly  flatted  and  pitted  >  which 
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I  fuppofe  proceeds  partly  from  the  Waters  unequally  cooling  and  pref^ 
fing  the  parts  of  the  drop ,  and  partly  from  the  felt^ontra&ng  or  fubfi- 
ding  quality  of  the  fubftance  of  the  Glals;  For  the  vehemcncy  of  the 
heat  of  the  drop  caufes  fuch  ftiddcn  motions  and  bubbles  in  the  cold  Wa- 
terjthat  fome  parts  of  the  Water  bear  more  forcibly  againft  one  part  then 
againft  another  ,  and  confequently  do  more  fuddenly  cool  thofe  parts  to 
which  they  are  contiguous. 

A  Second  Argument  may  be  drawn  from  the  Experiment  of  cutting 
Glafles  with  a  hot  Iron.  For  in  that  Experiment  the  top  of  the  Iron 
heats,  and  thereby  rarifies  the  parts  of  the  Glafs  that  lie  juft  before  the 
crack,  whence  each  of  thofe  agitated  parts  indeavouring  to  expand  its 
felf  and  get  elbow-roomj  thrufts  off  all  the  reft  of  the  contiguous  parts, 
and  confequently  promotes  the  crack  that  was  before  begun. 

A  Third  Argument  may  be  drawn  from  the  way  of  producing  a  crack 
in  a  found  piece  or  plate  of  Glais,  which  is  done  two  wayes,  either  Firft, 
by  iiiddenly  heating  a  piece  of  Glals  in  one  place  more  then  in  another. 
And  by  this  means  Chymijis  ufually  cut  off  the  necks  of  Glafe-bodies, 
by  two  kinds  of  Inftruments,  either  by  a  glowing  hot  round  Iron-Ring, 
which  juft  incompaffes  the  place  that  is  to  be  cut,  orelfe  by  a  Sulphur  d 
Thrcedjwhich  is  often  wound  about  the  place  where  the  feparation  is  to 
be  made,and  then  fired.  Or  Secondly  .A  Glafs  may  be  cracked  by  cooling 
it  iiiddenly  in  any  place  with  Water,  or  the  like,  after  it  has  been  all  lei- 
furely  and  gradually  heated  very  hot.  Both  which  Vhanomena  feem  ma- 
nifeftly  to  proceed  from  the  expanjion  and  contradion  of  the  parts  of 
the  Glafs ,  which  is  alfo  made  more  probable  by  this  circumftance  which 
I  have  obferved ,  that  a  piece  of  common  window-glals  being  heated  in 
the  middle  very  fuddenly  with  a  live  Coal  or  hot  Iroujdoes  ufually  at  the 
firft  crack  fall  into  pieces,whereas  if  the  Plate  has  been  gradually  heated 
very  hot,  and  a  drop  of  cold .  Water  and  the  like  be  put  on  the  mid- 
dle of  it,  it  only  flaws  it,  but  does  not  break  it  amnder  immedi- 
ately. 

A  Fourth  Argument  may  be  drawn  from  this  Experiment  5  Take  a 
Glafs-pipe,  and  fit  into  it  a  folid  ftick  of  Glaft,  fo  as  it  will  but  juft  be  mo- 
ved in  it.  Then  by  degrees  heat  them  whilft  they  are  one  within  ano- 
ther,and  they  will  grow  ftiffer,  but  when  they  are  again  cold,thcy  will  be 
as  eafie  to  be  turned  as  before.  This  Expanfion  of  Glafs  is  more  mani- 
fcft  in  this  Experiment. 

Take  a  ftick  of  Clals  of  aconfiderable  lengthjand  fit  it  (o  between  the 
two  ends  or  ferews  of  a  Lath,that  it  may  but  juft  eafily  turn,and  that  the 
very  ends  of  it  may  be  juft  touchtand  lufteined  thereby  5  then  applying 
the  flame  of  the  Candle  to  the  middle  of  it,  and  heating  it  hot,  you  will 
prefently  find  the  Glafs  to  ftick  very  faft  on  thofe  points,  and  not  without 
much  difficulty  to  be  convertible  on  them ,  before  that  by  removing  the 
flame  for  a  while  from  it,  it  be  fuffered  to  cool,  anden  y  ou  will  find  it 
as  eafie  to  be  turned  round  as  at  the  firft. 

From  all  which  Experiments  it  is  very  evident,  that  all  thofe  Bodies, 
and  particularly  Glafs,  fuffcrs  an  Expanfion  by  Heat,  and  that  a  very  con- 

fiderable 
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fiderable  one^whilft-they  are  in  a  ftate  of  Fuiion,  For  Flkfdifj.nsldkwhQtf 
mention,  bcitig  nothing  but  an  efeii  of  a  very  firing  aad(iiiic\Jha}^ttgW6tu^ 
jphereby  the  parts  arenas  it  were  Joofined  from  each  other ^and  co^jiquefitlj  kAnt 
dtt  interjacent fpace  or  vacnny  ^  it  follows,  that  all  thofe  fhaken  Piri tides  muft 
ncceflarily  take  up  much  more  room  then  when  they  were  at  leftj  and  lay 
quietly  upon  each  other.  And  this  is  further  confirmed  by  a  Pot  of  hoyling 
Alabajier^  which  will  manifeftly  rifea  fixth  or  eighth  part  higher  ia  the  Pot, 
whilltit  is  boy  ling,  then  it  will  remain  at,  both  before  and  after  it  be  boyl- 
ed.The  reafon  of  which  odd  Th^nomenon  ( to  hint  it  liere  only  by  the  way) 
is  this ,  that  there  is  m  the  curious  powder  of  Alabafter,  and  Other  (-alcining 
Stones,  a  certain  watery  lubftance,  which  is  lb  fixt  and  included  with  the 
folid  Particles,  that  till  the  heat  be  very  confiderable  they  will  not  fly  awayj 
but  after  the  heat  is  increafed  to  fuch  a  degree ,  they  break  out  every  way 
in  vapours,  and  thereby  fo  fhake  and  loofen  the  fmall  corpulles  of  the  Pow- 
der from  each  other,  that  they  become  perfccl:ly  of  the  nature  of  a  fluid  bo^ 
dy,  and  one  may  move  a  Itick  to  and  fro  through  it,  and  ftir  it  as  f  afily  as 
water,  and  the  vapours  burft  and  break  out  in  bubbles  juft  as  in  boyling 
water,and  the  like  ^  whereas,  both  before  thofc  watery  parts  are  flying 
away,  and  after  they  are  quite  gone  5  that  is,  before  and  dtter  it  have  done 
boyling,all  thofe  efiefts  ceafe ,  and  a  ftick  is  as  diiicultly  moved  to  and  fro 
in  it  as  in  fandj  or  the  like.  Which  Explication  I  could  ealily  prove,  had  I 
time  '-y  but  this  is  not  a  fit  place  for  it. 

To  proceed  therefore,!  lay,thatthe  dropping  of  thisexpahded  Bc>dy  in- 
to cold  Water,  does  make  the  parts  of  the  Glafs  fuffer  a  double  contrai^ioi) ; 
The  firft  is,  of  thofe  parts  which  are  neer  the  Surface  of  the  Drop.  For  Cold, 
aslfaid  before,contradcing  Bodies,  that  is,/^  the  abaiement  of  the  agitating  fa- 
cnlty  the  part  s  faliingneerer  together  the  parts  next  ad  joying  to  the  Water 
muft  needs  lofe  much  of  their  motion ,  and  impart  it  to  the  Ambient-water 
(which  the  Ebullition  and  commotion  of  it  manifefts)  and  thereby  become 
a  (bhd  and  hard  cruft ,  whilft  the  inncrmoft  parts  remain  yet  fluia  and  ex- 
panded 5  whence,as  they  grow  cold  alfo  by  degre€s,their  parts  muft  necefla- 
rily  be  left  at  liberty  to  be  condenfcd  ^  mjt  becaufeof  the  hardue(sof  the 
outward  cruft,the  conttadion  cannot  be  admitted  that  way^but  there  beipg 
many  very  Imall,  and  before  inconfpicuous,  bubbles  in  the  fubftance  of  the 
GlafejUpon  thelubfidingof  the  parts  of  the  Clj(fs,the  agil  lubftance  contain- 
ed in  them  has  liberty  of  expanding  it  felf  a  little,and  thereby  thofe  bubble$ 
grow  much  bigger jwhich  is  the  fecond  Cdntraftion.;  And  both  thefe  are  con- 
firmed from  the  appearance  of  the  Drop  it  felf:  for  as  for  the  outward  parts, 
we  fee5firft,that  it  is  irrcgulatand  ftirunk,asit  were,  which  is  cauied  by  the 
yielding  a  little  of  the  hardened  Skin  to  a  Contradion ,  after  the  very  out- 
moft  Surface  is  fettled  5  and  as  for  the  intcftial  parts  ,  one  may  with  ones 
naked  Eye  perceive  abundance  of  very  confpicuous  bubbles,  and  with  the 
Microfcope  many  more. 

The  Confideration  of  which  Particulars  tvill  eafily  make  the  Third  Pofitir 
on  probable,that  is,that  the  parts  of  the  drop  will  be  of  a  very  hard,  though 
of  a  rarified  Texture ,  for  if  the  outwatd  parts  of  the  Drop,  by  reafon  of  its 
hard  cruft,  will  indurc  very  little  Gontra(ftion,  and  the  agil  Particles,  ioclu- 
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ded  in  thofe  bubbles,  by  the  lofing  of  their  agitation,  by  thedecreafe  of  the 
Heatjlofe  alfo  moft  part  of  their  Spring  and  Expanfive  powetjit  follows  (the 
withdrawing  of  the  heat  being  very  fudden)  that  the  parts  muft  be  left  in  a. 
very  loofe  Texture,  and  by  reafon  of  the  implication  of  the  parts  one  about 
anotherjWhich  from  their  lluggiflines  and  glutinouihels  I  fuppofc  to  be  much 
after  the  manner  of  the  fticks  in  a  Thorn-buftjOr  a  Lock  of  WooI^It  will  fol- 
low, I  fay,  that  the  parts  will  hold  each  other  very  ftrongly  together,and  in- 
dcavour  to  draw  each  other  neerer  together ,  and  confequently  their  Tex- 
ture muft  be  very  hard  and  ftifl,  but  very  much  rarified. 

And  this  will  make  probable  my  next  Pofition,  That  the  parts  of  theGUfl 
are  under  a  kind  of tenjion  or  flexure ^out  of which  they  indeavour  to  extricate  and 
freethemfehes^znd.  thereby  all  the  parts  draw  towards  the  Center  ormiddle, 
and  would,  if  the  oiitward  parts  would  give  way,  as  they  do  when  the  out- 
ward parts  cool  leifurely  (as  in  baking  of  Glaflcs^  contraft  the  bulk  of  the 
drop  into  a  much  Icfs  compals.  For  fince.as  I  proved  before,the  Internal  parts 
of  the  drop,  whenfluid,wereof  a  very  rarified  Texture.andjas  it  were,tos*d 
open  like  a  Lock  of  Wool.and  if  they  were  fuffered  leifurely  to  coolj  would 
be  again  preft,  as  it  were,clo(e  together:  And  fince  that  the  heat, which  kept 
them  bended  and  open,  is  removed ,  and  yet  the  parts  not  fuffered  to  get  as 
neer  together  as  they  naturally  would  ^  It  followgjthat  the  Particles  remain 
under  a  kind  of  tenfion  and  fleocure ,  and  confequently  have  an  indeavour  to 
free  themfelves  from  that  bending  and  dijienfan^  which  they  do,  as  (bon  as 
either  the  tip  be  broken,  or  as  foon  as  by  a  leifurely  heating  and  cooling, 
the  parts  are  nealed  into  another  pofture. 

And  this  will  make  my  next  Pofition  probable,that  the  parts  of theGlafs  drops 
are  contignatedtogether  in  the  form  of  an  Arch^zxA  cannot  any  where  yield  or 
be  drawn  inwardsjtill  by  the  removing  of  fome  one  part  of  irf  as  it  happens  in 
the  removing  one  of  the  ftones  of  an  Arch)the  whole  Fabrick  is  (hatter  d,and 
falls  to  pieces,and  each  of  the  Springs  is  left  at  Iiberty,fuddenly  to  extricate  it 
fclf ;  for  fince  I  have  made  it  probable,that  the  internal  parts  of  the  Glafe  have 
a  contractive  power  inwards,  and  the  external  parts  are  incapable  of  foch  a 
Contra£tion,and  the  figure  of  it  being  (phericaljit  follows,that  the  fuperficial 
parts  muft  bear  againft  each  other,  and  keep  one  another  from  being  con- 
dens  d  into  a  lefs  room,  in  the  feme  manner  as  the  ftones  of  an  Arch  conduce 
to  the  upholding  each  other  in  that  Figure.  And  this  is  made  more  probable 
by  another  Experiment  which  was  communicated  to  me  by  an  excellent  Per- 
fon,whole  extraordinary  Abilities  in  all  kind  of  Knowledg,  efpecially  in  that 
of  Natural  things,and  his  generous  Diipofition  in  communicating,inCouraged 
me  to  have  recourfe  to  him  on  many  occafions.  The  Experiment  was  this  : 
Small  Glals-balls  (  about  the  bignefs  of  that  reprefented  in  the  Figure  &. ) 
WouldjUpon  rubbing  or  fcratching  the  inward  Surface,  fly  all  infunder,  with 
a  pretty  brisk  noife  5  whereas  neither  before  nor  after  the  inner  Surface  had 
been  thus  fcratcht,  did  there  appear  any  flaw  or  crack.  And  putting  the  pie- 
ces of  one  of  thofe  broken  ones  together  again,  the  flaws  appeared  much 
after  the  manner  of  the  black  lines  on  the  Figure,  &.  Thcfe  Balls  were  fmall, 
but  exceeding  thick  bubbles  of  Glafe,  which  being  crack'd  off"  from  the 
TuHtilion  whilft  very  hot ,  andfo  fuffered  to  cool  without  nealing  them  in 
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the  Oven  over  the  Furnace ,  do  thereby  (  being  made  of  white  Glals, 
which  cools  much  quicker  then  green  Glafs ,  and  is  thereby  made  much 
brittlerj  acquire  a  \tty  porous  and  very  brittle  texture:  lb  that  if  with 
the  point  of  a  Needle  or  Bodkin ,  the  infide  of  any  of  them  be  rubbed 

Eretyhardj  and  then  laid  on  a  Table,  it  will,  within  a  very  little  while, 
reak  into  many  pieces  with  a  brisk  noife ,  and  throw  the  parts  above  a 
Ipan  afunder  on  the  Table ;  Now  though  the  pieces  are  not  fb  fmall  as 
thofe  of  a  fulminating  drop,  yet  they  as  plainly  (hew,  that  the  outward 
parts  of  the  Glafs  have  a  great  Conatus  to  fly  afunder, were  they  not  held 
together  by  the  tenacity  of  the  parts  of  the  inward  Surfece  :  for  we  fee 
as  foon  as  thofe  parts  are  crazed  by  hard  rubbing,  and  thereby  their  tena- 
city fpoiled,  the  fpringinefs  of  the  more  outward  parts  quickly  makes  a 
divulfion,  and  the  broken  pieces  will,  if  the  concave  Surface  of  them  be 
further  fcratcht  with  a  Diamond,  fly  again  into  finaller  f>iecesA 

From  which  preceding  confiderations  it  will  follow  Sixthly ,  That  the 
llidden  flying  amnder  of  the  parts  as  loon  as  this  Arch  is  any  where  dilbr- 
dered  or  broken,  proceeds  from  the  fpringing  of  the  parts ,  which  endea- 
vouring to  extricate  themlelves  as  loon  as  they  get  the  liberty  ,  they  per- 
form it  with  luch  a  quickne^that  they  throw  one  another  away  with  very 
great  violence  .•  for  the  Particles  that  Compofe  the  Cruft  have  a  Conatus 
to  lye  further  from  one  another,and  therefore  as  foon  as  the  external  parts 
are  locfened  they  dart  themfelves  outward  with  great  violence,  juft  as  lb 
many  Springs  would  do,  if  they  were  detained  and  faftened  to  the  body, 
as  loon  as  they  Ihould  be  luddcnly  loolened,  and  the  internal  parts  draw- 
ing inward,  they  contrad  fo  violently,  that  they  rebound  back  again  and 
fly  into  multitude  of  fmall  Ihivers  or  fands.  Now  though  they  appear 
not,  either  to  the  naked  Eye,  or  the  Microfiope^  yet  I  am  very  apt  to  think 
there  may  be  abundance  of  Imall  flaws  or  cracks ,  which  ,  by  realbn  the 
ftrong  reflcfting  Air  is  not  got  between  the  contiguous  parts,  appear  not. 
And  that  this  may  be  fo ,  1  argue  from  this  ,  that  I  have  very  often  been 
able  to  make  a  crack  or  flaw,  in  Ibme  convenientpieces  of  Glalsjto  appear 
and  dilappear  at  pleafure,  according  as  by  prefling  together,  or  pulling 
alimder  the  contiguous  parts,  I  excluded  or  admitted  the  ftrongrefled- 
ingAirbetween  the  parts:  And  it  is  very  probable,  that  there  may  be 
ibmc  Body,  that  is  either  very  rarified  Air,  ov  (omtt\img  analogous  to  it^ 
which  fills  the  bubbles  of  thefe  drops ,  which  I  argue,  firft,  from  the  round- 
nels  of  themj  and  next,  from  the  vivid  reflexion  of  Light  which  they  ex^ 
hibite  ;  Now  though  I  doubt  not ,  but  that  the  Air  in  them  is  very  much 
rarified,yet  that  there  is  fome  in  them,  to  fuch  as  well  confidcr  this  Expe- 
riment of  the  dilappearing  of  a  crack  upon  the  extruding  of  the  Air ,  I 
llippole  it  will  leem  more  tlien  probable. 

I'he  Seventh  and  laft  therefore  that  I  fliall  prove,  is,  That  the  gradual 
heating  and  cooling  of  thefi  fo  extended  bodies  does  reduce  the  parts  of  the 
Clafs  to  a  loofer  and  jofter  temper.  And  this  I  found  by  heating  them,  and 
keeping  them  for  a  prety  while  very  red  hot  in  a  fire  5  for  thereby  I  found 
them  to  grow  a  little  lighter and  the  Imall  Stems  to  be  very  eafily  bro- 
ken and  fiiapt  any  where ,  without  at  all  making  the  drop  fly ,  whereas 
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before  they  were  lb  exceeding  hardjthat  they  could  not  be  broken  with- 
out much  difficulty  5  and  upon  their  breaking  the  whole  drop  would 
fly  in  pieces  with  very  great  violence.  The  Reafon  of  which  laft  fecms 
to  be  5  that  the  leifurely  heating  and  cooling  of  the  parts  does  not  oiily 
waftfome  part  of  the  Glafsit  felf ,  but  ranges  all  the  parts  into  abetter 
order  5  and  gives  each  Particle  an  opportunity  oi  relaxing  its  felfj  and 
confequently  neither  will  the  parts  hold  fb  ftrongly  together  as  before, 
nor  be  lb  difficult  to  be  broken  :  The  parts  now  more  eafily  yielding, 
nor  will  the  other  parts  fly  in  pieces ,  becaufe  the  parts  have  no  bended 
Springs.  The  relaxation  alfo  in  the  temper  of  hardncd  Steel ,  and  ham- 
mered Metals.by  nealing  them  in  the  fire^leems  to  proceed  from  much  the 
fame  caule.  For  both  by  quenching  luddenly  luch  Metals  as  have  vitri* 
jkd  parts  interfpers'd,  as  Steel  haSjind  by  hanmiering  of  other  kinds  that 
do  not  lb  much  abound  with  them,  as  Silver,  Brals,  &c,  the  parts  are  put 
into  and  detained  in  a  bended  pofture ,  which  by  the  agitation  of  Heat 
are  fhaken,  and  loofenedj  and  lufFered  to  unbend  themfelve*. 


Obfcrv.  VIII.  Of  the  fiery  Sparks  ftruck.  from  a  Flm  ot 
Steel. 

]T  is  a  very  common  Experiment ,  by  ftriking  with  a  Flint  againft  a 
Steeljto  make  certain  fiery  and  Ihining  Sparks  to  fly  out  from  between 
thofe  two  comprelling  Bodies.  About  eight  years  fince  ,  upon  caliially 
reading  the  Explication  of  this  odd  Vh^fjom^non^  by  the  moft  Ingenious 
Bes  Cartes  y  I  had  a  great  defire  to  be  fatisfied ,  what  that  SubAance  was 
that  gave  fuch  a  Ihining  and  bright  Light :  And  to  that  end  I  fpread  a 
Cheet  of  white  Paperjand  on  it,  oblcrving  the  place  where  feveral  of  thefe 
Sparks  feemed  to  vanilh,  I  found  certain  very  fmall,  black,  but  gliftering 
Spots  of  a  movable  Subftance,  each  of  which  examining  with  my  Mifcro- 
copeX  found  to  be  a  fmall  toxxndGhbnle  5  fomeof  which,  as  they  looked 
prcty  finall,  lb  did  they  from  their  Surface  yield  a  very  bright  and  ftrong 
teflcftibnon  that  fide  which  was  next  the  Light  ,  and  each  look'd  almoff 
like  a  prety  bright  Iron-Ball,  whofe  Surface  was  prety  regular,  fuch  as  is 
reprdented  by  the  Figure  A.  In  this  I  could  perceive  the  Image  of  the 
Window  prety  well,  or  of  a  Stick,  which  I  moved  up  and  down  between 
the  Light  and  it.  Others  I  found,which  were,  as  to  the  bulk  of  the  Ball , 
rety  regularly  tound,but  the  Suffice  of  them,as  it  was  not  very  fmooth, 
ut  rough,and  more  irregular,  lb  was  the  reflexion  from  it  mote  faint  and 
confofed.  Sudi  were  the  Surfaces  of  B.  C.  D.  and  E.  Some  of  thefe  I 
found  deft  or  cracked,  asC,  others  quite  broken  in  two  and  hollow,  as 
D.  which  feemed  to  be  half  the  hollow  Ihell  of  a  Granado,  broken  irre- 
gularly in  pieces.  Several  others  I  found  of  other  fhapes  5  but  that 
which  is  reprefcnted  by  E,  I  obferved  to  be  a  very  big  Spark  of  Fircp 
which  went  out  upon  one  fide  of  the  FHntthatf  ftruck  fire  withall,  to 
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which  it  ftuckby  the  root  F,  at  the  end  of  which  fmall  Stem  wasfiifteti- 
cd-on  a  Hefftifihere^  or  half  a  hollow  BalljWith  the  mouth  of  it  open  from 
theftemwards,  fo  that  it  looked  much  like  a  Funnel,  or  an  old  ^Qiioned 
Bowl  without  a  foot.  This  night,  making  many  tryals  and  obfervations 
of  this  Experiment,!  metjamong  a  multitude  of  the  Globular  ones  which 
I  had  obferved,  a  couple  of  Inftances,  which  are  very  remarkable  to  the 
confirmation  of  my  Hypothecs, 

And  the  Firft  was  of  a  pretty  big  Ball  faftened  on  to  the  end  of  a  fmall 
(liver  of  Ironj which  Compojitum  feemed  to  be  nothing  elfe  but  a  long  thin 
chip  of  Iron^one  of  whofe  ends  was  melted  into  a  (mall  round  Clobul^the 
other  end  remaining  unmelted  and  irregular,  and  perfectly  Iron. 

The  Second  Inftance  was  not  lefs  remarkable  then  the  Firft  ^  for  I 
foundj  when  a  Spark  went  out,  nothing;  but  a  very  fmall  thin  long  fliver 
of  Iron  or  Steel ,  unmeitcd  at  either  end.  So  that  it  feems,  that  (bme  of* 
thefe  Sparks  are  the  (livers  or  chips  of  the  Iron  vitrified ,  Others  are  on- 
ly the  (livers  melted  into  Balls  without  vitrification ,  And  the  third  kind 
are  only  fmall  (livers  of  the  Iron,  made  red-hot  with  the  violence  of  the 
ftroke  given  on  the  Steel  by  the  Flint. 

He  that  (hall  diligently  examine  the  Vhanomenei  of  this  Experiment, 
will,  i  doubt  not,  find  caufe  to  believe,  that  the  rea(bn  thavc  heretofore 
given  of  it,  is  the  true  and  genuine  caufe  of  it,  namely,  That  the  Spark 
appearing  fo  bright  in  the  faUi^g^is  ftothitrg  elfe  hut  a  fmaU piece  of  the  Steel 
vr  Flint. ^  bht  Mofi  commonly  of  the  Steely  which  by  the  violence  of  the  Jirokg 
is  At  the  fame  time  fever  d  and  htatt  red-hot ,  and  that  fomeiimes  to  fuch  a 
degree ,  as  to  mak$  it  melt  together  into  a  fmall  Globule  ef  Steel  ^  and  fotfie- 
times  alfo  is  that  heat  fo  very  intenfe^    further  to  melt  it  and  vitrifie  it  •>  buf 
many  times  the  heat  is  fo  gentle^  as  to  be  able  to  make  the  fliver  only  red  hot ^ 
tfhichnotvpithflanding  failing  upon  the  tinder  (that  is  only  a  very  curk)us 
fmall  Coal  made  of  the  fmall  threads  of  Linnen  burnt  to  coals  and 
char'dj  it  eafily  fits  it  on  fire.    Nor  will  any  part  of  this  Hypothefis  (eem 
ftrange  to  him  that  confiders,  Firft,  that  either  hammering,  or  filing,  or 
otherwife  violently  rubbteg  of  Steel,  will  prefently  make  it  fo  hot  as  to 
be  able  to  bum  ones  fingers.    Next ,  that  the  whole  force  of  the  ftroke 
is  exerted  upon  that  Imall  part  where  the  Flint  and  Steel  firft  touch  i  For 
the  Bodies  being  each  of  them  (b  very  hard ,  the  puis  cannot  be  far  comr 
municated,  that  is,  the  parts  of  each  can  yield  but  very  little,  andthcre^ 
fore  the  violence  of  the  concufiion  will  be  exerted  on  that  piece  of  Steel 
which  is  cut  off  by  the  Flint.    Thirdly ,  that  the  filings  or  (inall  parts  of 
Steel  are  very  aptjas  it  were,to  take  fire,  and  are  prefently  red  hot,  that 
is,there  feems  to  be  a  very  combnfiibk  jklphnreoHs  Body  in  Iron  or  Steel, 
which  the  Air  very  readily  preys  upon,  as  foon  as  the  body  is  a  little  vio-' 
Icntly  heated. 

And  this  is  obvious  in  the  filings  of  Steel  or  Iron  caft  through  the  flame 
of  a  Candle  $  for  even  by  that  (x^Atv^tranfitus  of  the  fmall  chips  of  Iron, 
they  arc  heat  red  hot,  and  that  comlmflibU  fitlphnre&us  Body  is  prefent- 
ly prey'd  upon  and  devoured  by  the  Mreal  incompafling  Matfirimm^ 
Whofc  office  in  this  Particular  Ihavcfl^ewn  in  the  Explication  of  Ghar-' 
tole.  And 
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And  inprofecution  of  this  Experiment^having  taken  the  filings  of  Iron 
and  Steel,  and  with  the  point  of  a  Knife  caft  them  through  the  Same  of  a 
Candle ,  I  obferved  where  Ibme  confpicuous  fliining  Particles  fell  and 
looking  on  them  with  my  Microfiope  ,  I  found  them  to  be  nothing  elfe 
butfuch  round  Globules^  as  I  formerly  found  the  Sparks  ftruck  from  the 
Steel  by  a  ftroke  to  be,  only  a  little  bigger ,  and  (baking  together  all  the 
filings  that  had  fallen  upon  the  ftieet  of  Paper  underneath,  and  obferving 
them  with  the  Mkrofcope.^  I  found  a  great  number  of  fmall  Globules,  fuch 
as  the  former,  though  there  were  alio  many  of  the  parts  that  had  remain* 
cd  untoucht,  and  rough  filings  or  chips  of  Iron.  So  that,  it  feems,  Iron 
does  contain  a  very  combufiible  fnlphureom  Body,  which  is,  in  all  likeli- 
hood, one  of  the  caufes  of  this  rhanomenon  ,  and  which  may  be  perhaps 
ver^  much  concerned  in  the  bufinels  of  its  hardening  and  tempering  ;  of 
which  foraewhat  is  faid  in  the  Defcription  of  Mujiovy-glafs. 

So  that,  thefe  things  confidered,  we  need  not  trouble  our  felvestofind 
out  what  kind  of  Pores  they  are,  both  in  the  Flint  and  Steel,  that  contain 
the  Atoms  of  fire ,  nor  how  thole  Atoms  come  to  be  hindred  from  run* 
nmg  all  out ,  when  a  dore  or  palG&ge  in  their  Pores  is  made  by  the  con* 
cuflion ;  nor  need  we  trouble  our  felves  to  examine  by  what  Prometheus 
the  Element  of  Fire  comes  to  be  fetchtdown  from  above  the  Regions  of 
the  Air,  in  what  Cells  or  Boxes  it  is  kept,  and  what  Epimetheus  lets  it  go  ; 
Nor  toconfider  what  it  is  that  caufes  fo  great  a  conflux  of  the  atomical 
Particles  of  Fire, which  are  faid  to  fly  to  a  flaming  Body,  like  Vultures  or 
Eagles  to  a  putrifying  Carcafi ,  and  there  to  make  a  very  great  pudder. 
Since  we  have  nothing  more  difficult  in  this  U^pothefs  to  conceive,  firft, 
as  to  the  kindling  of  Tinder,  then  how  a  large  Iron-bullet,  let  fall  red  or 
glowing  hot  upon  a  heap  of  Small-coal,  ftiouldfet  fire  to  thole  that  are 
next  to  it  firft  ;  Nor  fccondly,  is  this  lali  more  difficult  to  be  explicated, 
then  that  a  Body,  as  Silver  for  Inftance,  put  into  a  weak  Menjirmm^  as 
ume(k\i\ed  Aqua  fortis  fliould  ,  when  it  is  put  in  a  great  heat ,  be  there 
diflblved  by  it,  and  not  before ,  which  Hypothefis  is  more  largely  explica- 
ted in  the  Defcription  of  Charcoal.    To  conclude,  we  fee  by  this  In- 
ftance, how  much  Experiments  may  conduce  to  the  regulating  of  Philo- 
fophical notions.    For  if  the  moft  Acut^  Des  Carteshzd  applied himfelf 
experimentally  to  have  examined  what  fubflance  it  was  that  caufed  that 
fhiningof  the  falling  Sparks  ftruck  from  a  Flint  and  a  Steel,  he  would 
certainly  have  a  little  altered  his  Hypothejis ,  and  we  (hould  have  found, 
that  his  Ingenious  Principles  would  have  admitted  a  very  plaufible  Ex- 
plication of  this  Vhxnomenon  ^  whereas  by  not  examining  lb  far  as  he 
might ,  he  has  fet  down  an  Explication  which  Experiment  do  s  contra- 
did. 

But  before  I  leave  this  Defcription,  I  muft  not  forget  to  take  notice  of 
the  Globular  form  into  which  each  of  thefe  is  raoft  curioully  formed. 
And  this  Phenomenon,  as  I  have  elie where  more  largely  Ibewn,  proceeds 
fi-om  a  propriety  which  belongs  to  all  kinds  of  fluid  Bodies  more  or 
lefsjand  is  caufed  by  the  Incongruity  of  the  Ambient  and  included  Fluid, 
which  fo  afts  and  modulates  each  other ,  that  they  acquire ,  as  peer  as  is 
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poffiblCj  a  fierical  or  gbhular  form,  which  propriety  and  feveral  of  the 
Vhanomena  that  proceed  from  it,  I  have  more  fully  explicated  in  the  lixth 
Obfovation. 

One  Experiment,  which  docs  vcrv  much  illuftratemy  pre/ent  Explica-* 
tion,  and  is  in  it  felf  exceeding  pretty,  I  muft  not  pafs  by :  And  that  is  a 
way  of  making  fmall  Globules  ox  Balls  of  Lead,  or  Tin,  as  fraall  almoft  as 
ihefe  of  Iron  or  Steel,  and  that  exceeding  eafily  and  quickly,  by  turning 
the  filings  or  chips  of  thole  Metals  alfo  into  perfedly  round  Globules, 
The  way,  in  fhort,as  I  received  it  frorn  the  Learned  Thyjitian  Do6ior  I.  G* 
is  this  5 

Reduce  the  Metal  you  would  thus  fliape,  into  exceeding  finefilings, 
the  finer  the  filings  are,  the  finer  will  the  Balls  be:  Stratifte  thek  filings 
with  the  fine  and  well  dryed  powder  of  quick  Lime  in  a  Crucible  propor- 
tioned to  the  quantity  you  intend  to  make :  When  you  have  thus  filled 
your  Crucible^  by  continual  gratifications  of  the  fihngs  and  powder,  fb 
that.as  necr  as  may  be,  no  one  ot  the  filings  may  touch  another,  place  the 
Crucible  in  a  gradual  fire ,  and  by  degrees  let  it  be  brought  to  a  heat  big 
enough  to  make  all  tKe  filings,  that  are  mixt  with  the  quick  Lime^to  melt, 
and  no  more  5  for  if  the  fire  be  too  hot ,  many  of  thefe  filings  will  joyn 
and  run  together  ^  whereas  if  the  heat  be  proportioned  ,  upon  waihing 
the  Lime^duft  in  fair  Water ,  all  thofc  fmall  filings  of  the  Metal  will  fub-' 
fide  to  the  bottom  in  a  moft  curious  powder ,  confifting  all  of  exaftly 
round  Globules^  which,  if  it  be  very  fine,  is  very  excellent  to  make  Hour- 
glafles  of 

Now  though  quick  Lime  be  the  powder  that  this  direftion  makes 
choice  of,  yet  I  doubt  not,  but  that  there  may  be  much  more  convenient 
ones  found  out,  one  of  which  I  have  made  tryal  of,  and  found  very  efie- 
^hial  5  and  were  it  not  for  difcovering,  by  the  mentioning  of  it,  another 
Secret  ^  which  I  am  not  free  to  impart ,  I  fhould  have  here  inferred 
it. 


Obfcrv.  IX.  Of  the  Colours  obfervable  in  Mufcovj  Glafs^  and 
other  thin  Bodies, 

MOfcovy-gla(s,or  i tfp^"  fiecularis^xs  a  Body  thatfeems  to  have  as  ma- 
ny Curiofities  in  its  Fabrick  as  any  common  Mineral  I  have  met 
with  ;  for  firft ,  It  is  tranfparent  to  a  great  thickneis ;  Next,  it  is  com- 
pounded of  an  infinite  number  of  thin  flakes  ;joyned  or  generated  one 
tipon  another  lb  clofc  &  fmooth,as  with  many  hundreds  of  them  to  make 
onefmooth  and  thin  Plate  of  a  tran^arent  flexible  lubftanee,which  with 
care  and  diligence  may  be  flit  into  pieces  fo  exceedingly  thin  as  to  be 
hardly  perceivable  by  the  eye,  and  yet  even  thofe,  which  I  have  thought 
the  thinneft,  I  have  with  a  good  Microfcope  found  to  be  made  up  of  many 
other  Plates,  yet  thinner  j  and  it  is  probable,  that,  were  our  iJ/zcr^^'pf^ 

much 
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much  better ,  wc  might  much  further  difcover  ks  divifibility.  Nor  arc 
thefe  flakes  only  regular  as  to  the  fmoothnels  of  their  Surfaces  j  but  third- 
ly 3  In  many  Plates  they  may  be  perceived  to  be  terminated  naturally 
with  edges  of  the  figure  of  a  Rhomboeid.  This  Figure  is  much  morecon- 
fyicuous  in  our  Engliih  talk,  much  whereof  is  found  in  the  Lead  Mines, 
and  is  commonly  called  spar ,  and  Kanck^^  which  is  of  the  lame  kind  of 
fobftancc  with  i^QSdenitis^  but  is  feldom  found  in  fo  large  flakes  as  that 
i$3  nor  is  k  altogether  fo  tuff,  but  is  much  more  clear  and  tranfparentjand 
touch  more  curioudy  (haped  ,  and  yet  may  be  cleft  and  flak'd  like  the  o- 
ther  sdenitk.  But  fourthly,  this  ftone  has  a  property,  which  in  refpedt 
of  the  Aticrofiopty  is  more  notable,  and  that  isj  that  it  exhibits  feveral  ap- 
pearances of  Colours,  both  to  the  naked  Eye,  but  much  more  conlpicu* 
ou(^  to  the  Micrafiape  >  for  the  exhibiting  of  which  ,  I  took  a  piece  of 
Mtfiovji'glafi,  and  fplitting  or  cleaving  it  into  thin  Plates,  I  found  that  up 
and  down  in  feveral  parts  of  them  I  could  plainly  perceive  foveral  white 
ipccks  or  flaws,  and  others  di  verily  coloured  with  all  the  Colours  of  the 
Haiahow  ^  and  with  the  Mcrofeope  I  could  perceive ,  that  thefe  Colours 
were  ranged  in  rings  that  incompaflfed  the  white  fpeck  or  flaw,  and  were 
round  or  irregular,  according  to  the  ftiape  of  the  fpot  which  they  termi- 
nated s  and  the  pofition  of  Colours,  in  refpeft  of  one  another,  was  the 
very  lame  as  in  the  Rainbow.  The  conlecution  of  thofe  Colours  from  the 
middle  of  the  fpot  outward  being  Blew,  Purple,  Scarlet,  Yellow,  Green; 
Blew,  Purple,  Scarlet,  and  fo  onwards,  fometimes  half  a  fcore  times  rc- 
peatedjthat  is,there  appeared  fiXjfcvenjeight.nine  or  ten  feveral  coloured 
rings  or  lines,  each  incircling  the  other,  in  the  fame  manner  as  I  haveof^ 
ten  fcen  a  very  vrvid  Rainbow  to  have  four  or  five  feveral  Rings  of  Co- 
lours, that  is,  accounting  all  the  Gradations  between  Red  and  Blew  for 
one;  Buttheorderof  the  Colours  in  thefe  Rings  was  quite  contrary  to 
the  primary  or  innermoft  Rainbow^  and  the  fame  with  thofe  of  the  fccon- 
dary  or  outerraofl  Rainbow  •>  thefe  coloured  Lines  or  Irifes^  as  I  may  fo 
call  them ,  were  fome  of  them  much  brighter  then  others ,  and  fome  of 
them  alfo  very  much  broader,  they  being  fome  of  them  ten,twenty,  nay, 
I  believe ,  neer  a  hundred  times  broader  then  others  j  and  thofe  ufually 
were  broad^flJ  which  were  neereft  the  center  Qr  middle  of  the  flaw.  And 
oftentimes  I  found  ,  that  thefe  Colours  reacht  to  the  very  middle  of  the 
flaw,  and  then  there  appeared  in  the  middle  a  very  large  fpot,  for  the 
moft  part,  all  of  one  colour  ,  which  was  very  vivid  ,  and  all  the  other 
Colours  incompaffing  it,  gradually  afcending,  and  growing  narrower  to- 
wards the  edges,  keepmg  the  fame  order,  as  in  the  fecnndary  Rainbow^ 
that  is,if  the  middle  were  Blew,  the  next  incompaffing  it  would  be  a  Pur- 
ple,the  third  a  Red,  the  fourth  a  Yellow,  &c,  as  above  ;  if  the  middle 
were  a  Red,the  next  without  it  would  be  a  Yellow,the  third  a  Green,  the 
fourth  a  Blew,and  fo  onward,.  And  this  order  it  alwayes  kept  whatfb^ 
ever  were  the  middle  Colour. 

There  was  further  obfervable  in  feveral  other  parts  of  this  Body,  ma- 
ny Lines  or  Threads,each  of  them  of  fome  one  peculiar  Colour,  and  thofe 
fo  exceedingly  bright  and  vivid  ,  that  it  afforded  a  very  plcafant  obje(3: 
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through  the  Mkrofiape,  Some  of  thefe  threads  I  have  obferVed  alio  to 
be  pieced  or  made  up  of  feveral  fliort  lengths  of  differently  coloured 
ends  C  as  I  Inay  lb  call  them  )  as  a  line  appearing  about  two  iiicher  long 
through  the  Microfeope  ,  has  been  compounded  of  about  half  an  inch  of 
a  Peach  colour,  #  of  a  lovely  Grals-green,  ^  of  an  inch  more  of  a  bright 
Scariet^and  the  reft  of  the  line  of  a  Watchet  blew.  Others  of  them  were 
much  othcrwife  coloured ,  the  variety  being  almoft  infinite.  Another 
thing  which  is  very  oblervable,  is,  that  if  you  find  any  place  where  the 
colours  are  very  broad  and  confpicuous  to  the  naked  eye,  you  may,  by 
prefiiDg  that  place  with  your  finger,  makethe  colours  change  placesjand 
go  from  one  part  to  another. 

There  is  one  rhanomenon  more,  which  may,  if  care  be  ufed,  exhi- 
bit to  the  beholder,  as  it  has  divers  titnes  to  me,  an  exceeding  pleafant, 
and  not  lefsinftrudivc  Spcdacle  5  And  that  is^  if  curiofity  and  diligence 
be  ufcd ,  you  may  lb  fplit  this  admirable  Subftance  ,  that  you  may  have 
pretty  large  Plates  (  in  companion  of  thofefmaller  ones  which  you  may 
obferve  in  the  Rings )  that  are  perhaps  an  %  or  a  ^  part  of  an  inch  over, 
each  of  them  appearing  through  the  Microfcope  moft  curioully,  intirely, 
and  uniformly  adorned  with  lome  one  vivid  colour  ;  this,  if  examined 
with  the  Mkrofeope ,  may  be  plainly  perceived  to  be  in  all  parts  of  it  c- 
qually  thick.  Two,  three,  or  more  of  thefe  lying  one  upon  another,  ex- 
hibit oftentimes  curious  compounded  colours ,  which  produce  fuch  a 
Compcjitnnt ,  as  one  would  icarce  imagine  fhould  be  the  refult  of  fiich  in- 
gredietits :  As  perhaps  a  fawt  yellow  and  a  blew  may  produce  a  very  deep 
purpie.  But  when  anon  we  come  to  the  more  ftrid  examination  of  thefe 
Phtnomena^  and  to  inquire  into  the  caules  and  reafons  of  thefe  produfti- 
CDSjWe  fhall,I  hope,  make  it  more  conceivable  how  they  are  produced, 
and  (hew  them  to  be  no  other  then  the  natural  and  neccflary  cffefts  ari- 
(inf^from  the  peculiar  union  of  concurrent  caules. 

Thefe  Vhxnomeua  being  fb  various,  and  lb  truly  admirable,  it  will  cer- 
taitily  be  very  well  worth  our  inquiry ,  to  examine  the  caules  and  realbns 
of  them,and  to  confider,  whether  from  thefe  caufes  demonftratively  evi- 
denced ,  may  not  be  deduced  the  true  caufes  of  the  production  of  all 
kind  of  Colours.  And  I  the  rather  now  da  it ,  inftead  of  an  Appen- 
dix or  Digreffion  to  this  Hiftory,  then  upon  the  occafion  of  examining 
the  Colours  in  Peacocks^  or  other  Feathers^  becaufe  this  Subject ,  as  ic 
docsafibrd  more  variety  of  particular  Colours  ,  fo  does  it  afford  much 
better  way es  of  examining  each  circumftancCi  And  this  will  be  made 
manifeft  to  him  that  confiders ,  firft ,  that  this  laminated  body  is  more 
fimple  and  regular  then  the  parts  of  Peacocks  feathers,  this  confifting  on- 
ly of  an  indefinite  number  of  plain  and  foiooth  Plates^  heaped  up,  or  in- 
cunibem  on  each  othcn  Next,  that  the  parts  of  this  body  are  much  more 
manageable,  to  be  divided  ox  joyried,  then  the  parts  of  a  Peacocks  ff*a- 
iher,or  any  other  fubftance  that  I  know.  And  thirdly,  becaufe  that  in  this 
we  areablefroma  colourlefs  body  to  produce  feveral  coloured  bodies, 
affording  all  the  variety  of  Colours  imaginable  :  And  feveral  others, 
tvhich  the  fubfcqucnt  Inquiry  will  make  manifeft. 
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To  begin  therefore^  it  is  manifeft  from  feveral  circumftancWj  that  the 
material  caufe  of  the  ^arition  of  thefe  feveral  Colours ,  is  (bme  Lamina 
or  Plateof  atranlparent  or  pellucid  body  of  a  thicknels  very  determi- 
nate and  proportioned  according  to  the  greater  or  left  refraftivc  power 
df  the  pellucid  body.  And  that  this  is  fo-abundancc  of  Inftanccs  and  par- 
ticular Circumftances  will  make  manifeft. 

As  frjl  5  if  you  take  any  finall  piece  of  the  Mufcovy-gUfs ,  and  with  a 
Needle,  or  fome  other  convenient  Inftrument,  cleave  it  oftentimes  into 
thinner  and  thinner  Lamina ^  you  lhall  find,  that  till  you  come  to  a  deter- 
minate thinnefs  of  them,  they  (hall  all  appear  tranfparent  and  colourlcft, 
but  if  you  continue  to  fplit  and  divide  them  furthetjyou  (ball  find  at  laft^ 
that  each  Plate,  after  it  comes  to  fuch  a  determinate  thickneis,  (hall  ap- 

Eear  moft  lovely  ting'd  or  imbued  with  a  determinate  colour.  l£ further^ 
y  any  means  you  fb  flaw  a  pretty  thick  piece,  that  one  part  does  begin 
to  cleave  a  little  from  the  other,  and  between  thofe  two  there  be  by  any 
means  gotten  fome  pellucid  medium  ^t\\Q{Q  lamif/ated  pellucid  bodies  that 
fill  that  fpace,  (hall  exhibit  feveral  Rainbows  or  coloured  Lines,  the  co- 
lours of  which  will  be  difpoied  and  ranged  according  to  the  various 
thicknefles  of  the  leveral  parts  of  that  Plate.  That  this  is  fo,  is  yet  fur- 
ther confirmed  by  this  Experiment. 

Take  two  Imall  pieces  of  ground  and  poli(ht  Looking-glafs-plate, 
each  about  the  bignefs  of  a  (hilling,  take  thefe  two  dry ,  and  with  your 
fore-fingers  and  thumbs  prefs  them  very  hard  and  clofc  together,and  you 
fliall  find,  that  when  they  approach  each  other  very  near,  there  will  ap- 
pear feveral  Irifis  or  coloured  Lines,  in  the  (ame  manner  almoft  as  in  the 
Mufcovy-glafs  and  you  may  very  eafily  change  any  of  the  Colours  of 
any  part  of  the  interpofed  body,  by  preffmg  the  Plates  clo(er  and  hard- 
er together,or  leaving  them  more  lax  ^  that  is^a  part  which  appeared  co- 
loured with  a  red,  may  be  prelently  ting'd  with  a  yellow,  blew,  green, 
purple  ,  or  the  like ,  by  altering  the  appropinquation  of  the  terminating 
Plates.Now  that  air  is  not  neceflary  to  be  the  interpo(ed  body,  but  that 
any  other  tranfparent  fluid  will  do  much  the  fame,  may  be  tryed  by  wet- 
ting thofe  approximated  Surfaces  with  Water,  or  any  other  tranfparent 
Liquor,  and  proceeding  with  it  in  the  fame  manner  as  you  did  with  the 
Air  ^  and  you  will  find  much  the  like  efied ,  only  with  this  difference, 
that  thofe  comprel^  bodies,  which  differ  moll,  in  their  refraftive  quality, 
from  the  compreffing  bodies ,  exhibit  the  moft  ftrong  and  vivid  tin- 
ftures.  Nor  is  it  neceflary  ,  that  this  laminated  ^nd  tingd  body  (hould 
be  of  a  fluid  fubftance ,  any  other  fubftance ,  provided  it  be  thin  enough 
and  tranfparent,  doing  the  fame  thing  :  this  the  Laminae  o£ our  Mitfiovy* 
glafshmt  5  but  it  may  be  confirmed  by  multitudes  of  other  Inftances. 

And  firft,  we  (hall  find,  that  even  Glafs  it  felf  may,  by  the  help  of  a 
Lamp,  be  blown  thin  enough  to  produce  thefe  vhtenomena  of  Co- 
lours ;  which  Vh^nomna  accidentally  happening ,  as  I  have  been 
attempting  to  frame  fhiall  Glafles  With  a  Lamp ,  did  not  a  little  furprize 
me  air  firft,  having  never  heard  or  feen  any  thing  of  it  before  $ 
though  afterwards  comparing  it  with  the  Vhanomtnn  5  1  had  often 
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oblerved  in  thofe  Bubbles  which  Children  uie  to  make  withSoap-water, 
I  did  the  left  wonder  5  efpecially  when  upon  Experiment  I  found,  I  was 
able  to  produce  the  fame  Vhcenomena.  in  thin  Bubbles  made  with  any 
other  tranlparent  Subftance.  Thus  have  I  produced  them  with  Bubbles 
of  Vitch.j  Kojifi^  Celophofiy^Turp entitle^  Solutions  of  feveral  Cumi^  as  Gnm- 
Arabick^mw2Xtv'-^  any  glfttwouf  Liquor, as  IVort^fV?  fie  ^Spirit  of  Wine^Oyl 
of  Turpentine,  Glare  of  Snails,  &c. 

It  would  be  needlefsto  enumerate  the  feveral  Inftances ,  thefe  being 
enough  to  ftiew  the  generality  or  univerlaliry  of  this  propriety.  Only  I 
muft  not  omit,  that  we  have  inftancesalfo  of  this  kind  even  in  metalline 
Bodies  and  animal  5  for  thole  feveral  Colours  which  are  obferved  to  fol- 
low each  other  upon  the  poJiflit  (iirface  of  hardned  Steel,  when  it  is  by  a 
fufficient  degree  of  heat  gradually  tempered  or  foftened ,  are  produced 
fiom  nothing  elfe  but  a  certain  thin  Lamina  of  2.vitrum  ox  vitrified  part 
of  the  Metaljwhich  by  that  degree  of  heat,  arid  the  concurring  aftion  of 
the  ambient  Airjis  driven  out  and  fixed  on  the  furfaceof  the  Steel. 

And  this  hints  to  me  a  very  probable  ("  atleaft,  if  not  the  true)  caufe 
of  the  hardning  and  tempering  of  Steel,  which  has  not,  I  think,  been  yet 
givenjUor,  that  I  know  of,been  fo  much  as  thought  of  by  any*  And  that 
IS  thisjthat  the  hardnels  of  it  arifes  from  a  greater  proportion  of  a  vitrifi- 
ed Subftance  interfperfed  through  the  pores  of  the  Steel.  And  that  the 
tempering  or  foftning  of  it  arifes  from  the  proportionate  or  Imaller  parcels 
of  it  left  within  thole  pores.  This  will  feem  the  more  probable ,  if  we 
confider  thele  Particulars. 

Firft,  That  the  pure  parts  of  Metals  are  of  themlelves  Very  fiexihk 
and  tuff'^  that  is,  will  indure  bending  and  hammeringsand  yet  retain  their 
continuity. 

Next,  That  the  Parts  of  all  vitrified  Subftances,  as  all  kinds  of  Glals, 
the  Scoria  of  Metals,  d^c.  are  very  hard,  and  alfo  Very  brittle,  being  nei- 
ther flexible  nor  malleable ^  but  may  by  hammering  or  beating  be  broken 
into  Imall  parts  or  powden. 

Thirdly,That  all  Metals  (  excepting  Gold  and  Silver  ,  which  do  not 
lb  much  with  the  bare  fire,  unlefs  aflifted  by  other  faline  Bodies  )  do 
more  OY\t(s  vitrifie  by  the  ftrength  of  fire,  that  is,  are  corroded  by  a  h- 
line  Subftance,  which  I  elfewhere  ftiew  to  be  the  true  caufe  of  fire  5  and 
are  thereby,  as  by  feveral  other  Menfirmnts^convcrted  into  Scoria  5  And 
this  is  called,  calcining  of  them,  by  Chimifts.  Thus  Iron  and  Copper  by 
heating  and  quenching  do  turn  all  of  them  by  degrees  into  Scoria,  which 
are  evidently  vitrified  Subftances ,  and  unite  with  Olafi  ,  and  are  cafily 
fumble  5  and  when  cold,  very  hard,  and  very  brittle. 

Fourthly,  Thatrnoft  kind  of  Vitr^cations  or  Calcinations ^trcmadehy 
Salts,  uniting  and  incorporating  with  the  metallihe  Particles.  Nor  do  I 
know  any  one  cakinatioft  wherein  a  Saline  body  may  not,  with  vcrv 
great  probability,  be  faid  to  be  an  agent  or  coadjutof, 

Fiftnly,  That  Iron  is  converted  into  Steel  by  means  of  the  incorpora- 
tion of  certain  faltSj  with  which  it  is  kept  a  Certain  time  in  the  fire. 


Sixthly, 
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Sixthly,  That  any  Iron  may,  in  a  very  little  time,  htcafe  hardned^  as 
the  Trades-men  call  it,  by  cafing  the  iron  to  be  hardned  with  clay,  and 
putting  between  the  clay  and  iron  a  good  quantity  of  a  mixture  of  Vrine^ 
Soot^  Sea-falt^  and  Horfes  hoofs  (all  which  contein  great  quantities  of  Sa- 
line bodies)  and  then  putting  the  cafe  into  a  good  ftrong  fire^  and  keep- 
ing it  in  a  confiderable  degree  of  heat  for  a  good  while^  and  afterwards 
heating,  and  quenching  or  cooling  it  fuddenly  in  cold  water. 

Seventhly  jThat  all  kind  of  vitrify 'd  fubftances,by  being  (iiddenly  cool'd, 
become  very  hard  and  brittle.  And  thence  arifes  the  pretty  Vhenomena. 
of  the  Clals  Drops,  which  I  have  already  further  explained  in  its  own 
place. 

Eighthly,  That  thofe  metals  which  are  not  fb  apt  to  vitrifie,  do  not  ac- 
quire any  hardnefs  by  quenching  in  water,  as  Silver,  Gold,  &c. 

Thefe  confiderations  premis'd,  willj  I  luppole,  make  way  for  the  more 
cafie  reception  of  this  following  Explication  of  the  rh<enomena  of  hardned 
and  temperd  Steel.  That  Steel  is  a  lubftance  made  out  of  Iron,  by  means 
of  a  certain  proportionate  Vitrification  of  feveral  parts,  which  are  fo  cu- 
rioufly  and  proportionately  mixt  with  the  more  tough  and  unalter'd  parts 
of  the  Iron,  that  when  by  the  great  heat  of  the  fire  this  vitrify'd  fub- 
ftance  is  melted,  and  conlcqucntly  rarify'd,  and  thereby  the  pores  of 
the  Iron  are  more  open,  if  then  by  means  of  dipping  it  in  cold  water  it 
be  luddenly  cold,  and  the  parts  hardned,  that  is,  ftay'd  in  that  fame  de- 
gree of  Expanfion  they  were  in  when  hot,  the  parts  become  very  hard 
and  brittle,  and  that  upon  the  lame  account  almoft  as  fmall  parcels  of 
glals  quenched  in  water  grow  brittle,  which  we  have  already  explicat- 
ed. If  after  this  the  piece  ofSteel  be  held  in  fome  convenient  heatjtill  by 
degrees  certain  colours  appear  upon  the  furfaceof  the  brightned  metal, 
the  very  hard  and  brittle  tone  of  the  metal,  by  degrees  relaxes  and  be- 
comes much  more  tough  and  foft ,  namely,  the  adion  of  the  heat  does 
by  degrees  loofen  the  parts  of  the  Steel  that  were  before  ftreached  or  kt 
atilt  as  it  were,  and  ftayed  open  by  each  other,  whereby  they  become 
relaxed  and  fet  at  liberty,  whence  Ibme  of  the  more  brittle  interjacent 
parts  are  thruft  out  and  melted  into  a  thin  skin  on  the  furface  of  the  Steel, 
which  from  no  colour  increafes  to  a  deep  Purple,  and  fo  onward  by  thefe 
gradations  or  confecutions,  White^TeUow^  Orange^  Minium^  Scarlet^  Purple^ 
BlewJtVatchety^c.  and  the  parts  within  are  more  conveniently,  and  pro- 
portionately mixt  5  and  lb  they  gradually  lubfide  into  a  texture  which 
is  much  better  proportion'd  and  cloler  joyn'd,  whence  that  rigidnefle 
of  parts  ceafes,  and  the  parts  begin  to  acquire  their  former  dn&il- 
nefs, 

Now,that  'tis  nothing  but  the  vitrify 'd  metal  that  fticks  upon  the  furface 
of  the  coloured  body,  is  evident  from  this,  that  if  by  any  means  it  be  Icra- 
ped  and  rubb'd  off,the  metal  underneath  it  is  white  and  clear^and  if  it  be 
kept  longer  in  the  fire,  lb  as  to  increafe  to  a  confiderable  thicknels,  it 
may,  by  blows,  be  beaten  offin  flakes.  This  is  further  confirm'd  by  this 
obfervable,  that  that  Iron  or  Steel  will  keep  longer  from  rufting  which 
is  covered  with  this  vitrify'd  cafe  :  Thusalfo  Lead  will,  by  degrees,  be 
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all  turn'd  into  a  litharge ,  for  that  colour  which  covers  the  top  being 
fcum'd  or  (hov'd  afide,  appears  to  be  nothing  elfe  but  a  litharge  or 
vitrify 'd  Lead. 

This  is  oblervable  alfo  in  Ibme  fort ,  On  Bra(s,  Copper,  Silver,  Gold, 
Tin,  but  is  moft  confpieuous  in  Lead :  all  thofe  Colours  that  cover  the 
liirface  of  the  Metal  being  nothing  elfe  ,  but  a  very  thin  vitrifi'd  part 
of  the  heated  Metal. 

The  other  Infta nee  we  have,  is  in  Animal  bodies,  as  iti  Pearls,  Mother 
of  Pearl-fhels,  Oyfrer-fhels,  and  almoll:  all  other  kinds  of  ftonyfliels 
whatfoever.  Thishave  I  alfo  fometimes  with  pleafure  obferv'd  even 
in  Mufcles  and  Tendons.  Further,  if  you  take  any  glutinous  fubftance 
and  run  it  exceedingly  thin  upon  the  fiirfaceof  a  Imooth  glaft  or  a  po- 
liflit  metaline  body,  you  fhall  find  the  like  effcds  produced :  and  in 
general,  wherefbever  you  meet  with  a  tranfparent  body  thin  enough, 
that  is  terminated  by  refic(S:ing  bodies  of  differing  refraftions  from  it, 
there  will  be  a  production  of  thele  pleafing  and  lovely  colours. 

Nor  is  it  neceflary,  that  the  two  tcrmwatitig  Bodies  (hould  be  both  of 
the  fame  kind,  as  may  appear  by  the  vitrified  Lamina  on  Steely  Lead^  and 
other  Metals,one  furface  of  which  Lamin<&  is  contiguous  to  the  liirface  of 
the  Metal,  the  other  to  that  of  the  Air. 

Nor  is  it  neceflary,  that  thefe  colour'd  Lamina  fhould  be  of  an  eveti 
thickneft,  that  is,  (hould  have  their  edges  and  middles  of  equal  thicknefs, 
as  in  a  Looking-glals-plate,  which  circumftance  is  only  requifite  to  make 
the  Plate  appear  all  of  the  fame  colour  ,  but  they  may  refemble  a  tens^ 
that  is,  have  their  middles  thicker  then  their  edges  5  or  elfe  a  double  con- 
cave^ that  is,  be  thinner  in  the  middle  then  at  the  edges  ^  in  both  which 
cales  there  will  be  various  coloured  rings  or  lineSjWith  differing  confecu- 
tions  or  orders  of  Colours  5  the  order  of  the  firft  from  the  middle  out- 
wards being  Red,  Yellow,  Green,  BleW;  &c.  And  the  latter  quite  con- 
trary. 

But  furthcrj  it  is  altogether  neceflary,  that  the  Plate,  in  the  places 
where  the  Colours  appear,  fhould  be  of  a  determinate  thicknefs :  Firfl,  It 
muft  not  be  more  then  fuch  a  thicknefs,  for  when  the  Plate  is  increafcd  to 
ftich  a  thicknefs ,  the  Colours  ceafe  5  and  befides ,  I  have  feen  in  a  thin 
piece  of  Mufiovy-glafs^  where  the  two  ends  of  two  Plates,  which  appear- 
ing both  fingle ,  exhibited  two  diftinft  and  differing  Colours ,  but 
in  that  place  where  they  were  united,  and  conftituted  one  double  Plate 
(as  I  may  call  it)  they  appeared  tranfparent  and  colourlefs.  Nor,  Se- 
condly, may  the  Plates  be  then  fuch  a  determinate  riz.e  5  for  we 
alwayes  find,  that  the  very  outmofl  Rim  of  thefe  flaws  is  terminated  in 
a  white  and  coloutlefs  Ring. 

Further,  in  this  Prod uft ion  of  Colours  there  isrio  need  of  a  determi- 
nate Light  of  fuch  a  bignefs  and  no  more  ^  nor  of  a  determinate  pofition 
of  that  Light,that  it  fhould  be  on  this  fide^and  not  on  that  fide  ^  nor  of  a 
terminating  fhadow,  as  in  the  Prifrne,  and  Rainbow,  or  Water-ball  ;  for 
we  find,  that  the  Light  in  the  open  Air,  tither  in  or  oqt  of  the  Sun-beams, 
and  within  a  Room,  either  from  one  or  many  Windows,  produces  much 
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the  fame  effeft  :  only  where  the  Light  is  brighteft,  there  the  Colours  are 
moft  vivid.  So  does  the  light  of  a  Candle ,  colleded  by  a  Glafs-ball. 
And  further  ,  it  is  all  one  whatever  fide  of  the  coloured  Rings  be  to- 
wards the  lights  for  the  whole  Ring  keeps  its  proper  Colours  from  the 
middle  outwards  in  the  fame  order  as  I  before  related ,  without  varying 
at  all,  upon  changing  the  pofition  of  the  light. 

But  above  all  it  is  moft  obfcrvable,  that  here  are  all  kind  of  Colours 
generated  in  a  pellucid  bodyjwhcre  there  is  properly  no  fuch  refradHon  as 
Des  Cartes  fuppofes  his  Globules  to  acquire  a  verticity  by :  For  in  the 
plain  and  even  Plates  it  is  manifeft,  that  the  fecond  refraftion  (  accord- 
ing to  Des  Cartes  his  Principles  in  the  fifth  SeSion  of  the  eighth  Chapter 
of  his  Meteors  )  does  regulate  and  reftorc  the  fuppofed  turbinated  Glo* 
hules  unto  their  former  uniform  motion.  This  Experiment  therefore  will 
prove  fiich  a  one  as  our  thrice  excellent  Verulam  calls  Experimentum  Cru- 
ets^ fcrving  as  a  Guide  or  Land-mark  ,  by  which  to  diredc  our  courfe  in 
the  fearch  after  the  true  caufe  of  Colours.  Afibrding  us  this  particular 
negative  Information,  that  for  the  produdlion  of  Colours  there  is  not  ne- 
cellary  either  a  great  refraftion,  as  in  the  Prifine  ^  nor  Secondly,  a  deter- 
mination of  Light  and  (hadow ,  (uch  as  is  both  in  the  Prifme  and  Glafs- 
ball.  Now  that  we  may  fee  likewife  what  affirmative  and  pofitive  Inftru- 
ftionit  yieldsjit  will  be  neceflaryjto  examine  it  a  little  more  particularly 
and  ftri&ly  5  which  that  we  may  the  better  do ,  it  will  be  requifite  to 
premife  fomewhat  in  general  concerning  ;he  nature  of  Light  and  Refra- 
ction. 

And  firft  for  Lightjit  fccms  very  manifcft,  that  there  is  no  luminous  Bo* 
dy  but  has  the  parts  of  it  in  motion  more  or  lefs. 

Firftj  That  all  kind  of  fiery  burning  Bodies  have  their  parts  in  motion, 
I  think,  will  be  very  eafily  granted  me.  That  the  fpairl{^  ftruck  from  a 
Flint  and  Steel  is  in  a  rapid  agitation ,  I  have  elfewhere  made  probable. 
And  that  the  Parts  of  rotten  Wood^rotten  Fip^and  the  like,  are  alfo  in  mo* 
tion,  I  think,  will  as  eafily  be  conceded  by  thofe,whoconfider,thatthofe 
parts  never  begin  to  (hine  till  the  Bodies  be  in  a  fl"ateof  putrefadion  5 
and  that  is  now  generally  granted  by  all ,  to  be  cauled  by  the  motion  of 
the  parts  of  putrifying  bodies.  That  the  Bononian  Jione  fhines  no  lon- 
ger then  it  is  either  warmed  by  the  Sun-beams,  or  by  the  flame  of  a  Fire 
or  of  a  Candle 3  is  the  general  report  ofthofe  that  write  of  it,  and  of 
others  that  have  feen  it.  And  that  heat  argues  a  motion  of  the  internal 
parts,is  (  as  I  faid  before  )  generally  granted. 

But  there  is  one  Inftancemore,  which  was  firft  fhewn  to  the  i?^<a/«?(7-- 
ciety  by  Mr.  ClayOm  a  worthy  ]V4€mber  tliereof,  which  does  make  this  Af^ 
fertion  more  evident  then  all  the  reft :  And  that  is.  That  a  Diamond  be« 
ing  rub'd^Jiruc^s  or  heated  mthe  dark,  ftiines  for  a  pretty  while  after,  fb 
long  as  that  motion,  which  is  imparted  by  any  of  thofc  Agents,  remains 
fin  the  fame  manner  as  a  GIa%rubb'd,fb'uck,or(by  a  means  which  I  fhall 
elfewhere  mention  )  heated,  yields  a  found  which  lafts  as  long  as  the  vi- 
brating motion  of  that  Jonorous  body  )  feveral  Experiments  made  on 
which  Stone,  are  iince  publifbed  in  a  Difcourfe  of  Colours,  by  the  truly 

honou- 
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hononrable  Mr.  Boyle,  What  may  be  laid  of  thole  Jgmsfalui  that  ap- 
pear in  the  nightj  cannot  fo  well  affirnij  having  ne\'er  had  the  opportuni- 
ty to  examine  them  my  felf,  nor  to  be  inform'd  by  any  others  that  had 
obferv'd  them :  And  the  relations  of  thera  in  Authors  are  fo  imperfcfty 
that  nothing  can  be  built  op  them.  But  I  hope  I  lhall  be  able  in  another 
place  to  make  it  at  leaft  vei-y  probable,  that  there  is  even  in  ihofe  alfb  a 
Motion  which  caufes  this  efteft.  That  the  Ihining  of  Sea-TPater  proceeds 
from  the  fame  caufe,  may  be  argued  from  this.  That  it  Ihmcs  not  till  ei- 
ther it  be  beaten  againft  a  Rock,  or  be  Ibme  other  wayes  broken  or  agi- 
tated by  Stormj,  or  Oars,  or  other  percujfwg  bodies.  And  that  the  A- 
nimal  Eftergyes  or  Spirituous  parts  arc  very  adive  in  Cats  eyes  when 
they  Ihine,  feems  evident  enough,  becaufe  their  eyes  never  Ihine  but 
when  they  look  very  intenlly  either  to  find  their  prey,  or  being  hunted 
in  a  dark  room^whcn  they  fcek  after  their  adverfary,  or  to  find  a  way  to 
clcape.  And  the  like  may  be  laid  of  the  Ihining  Bellies  of  Glowormr^ 
{met  tis  evident  they  can  at  pleafurc  either  increafe  or  extinguilb  that 
Radiation. 

It  would  be  foitiewhat  too  long  a  work  for  this  place  Zetcticatly  to 
eitaminc.  and  pofitively  to  prove,  what  particular  kind  of  motion  it  is 
that  muft  be  the  efficient  of  Light  5  for  though  it  be  a  motion,  yet  'tis 
not  every  motion  that  produces  it,  fince  we  find  there  are  many  bodies 
very  violently  mov'd,  which  yet  afford  not  fuch  an  effed  and  there 
are  other  bodies,  which  to  our  other  fcnles,  feem  not  mov'd  lb  much, 
which  yet  fliine.  Thus  Water  and  quick-filver,  and  mofl:  other  liquors 
heated,  fhine  not  5  and  fcveral  hard  bodies,  as  Iron,  Silver,  Bral^,  Cop- 
per. Woodj  €i^c,  though  very  often  ftruck  with  a  hammer,  Ihine  not  pre-^ 
fcntly,  though  they  wfll  all  of  them  grow  exceeding  hot ,  whereas  rot- 
ten Wood,  rotten  Filh,  Sea  water,  Gloworms,  c^c  have  nothing  of  tan- 
gible heat  in  them,  and  yet  ( where  there  is  no  Wronger  light  to  affed:  the 
Senforyj  they  Ihine  fomc  of  them  lb  Vividly,  that  one  may  make  a  ftiift 
to  read  by  them. 

It  would  be  too  long,  Ifay,  here  toinfert  the  dilcurfive  progtefsby 
which  I  inquir'd  after  the  proprieties  of  the  motion  of  Light,  and  there- 
fore I  lhall  only  add  the  refult. 

And,Firft,I  found  it  ought  to  be  exceeding  ^/V/^,  fuch  as  thofe  moti- 
ons of  fermentation  and  pntrefa&ion^  whereby,  certainly,  the  parts  are 
exceeding  nimbly  and  violently  mov'd ,  and  that,  becaule  we  hnd  thole 
motions  are  able  more  minutely  to  Ibatter  and  divide  the  body^then  the 
moft  violent  heats  or  menjhuums  we  yet  know.  And  that  fire  is  nothing 
elle  but  fuch  a  diffolution  of  the  Burning  body,  made  by  the  moft  univer^ 
fal  menJirHum  of  all  fulphureous  bodies^  namely,  the  Air,  we  fball  in  an 
other  place  of  this  Tradate  endeavour  to  make  probable.  And  that, 
in  all  extreamly  hot  Ihining  bodies,  there  is  a  Very  quick  motion  that 
caufes  Light;  as  well  as  a  more  tobuft  that  caufes  Heat,  may  be  argued 
from  the  celerity  wherewith  the  bodyes  are  diflblv'd. 

Next,  itmvS^ht  2iVibTative  motion.  And  for  this  the  newly  iliention'd 
Diamond  dffoids  us  a  good  argument  5  fine*  if  the  motion  of  the  parts  did 

not 
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not  rcturnjthe  Diamond  muft  after  many  rubbings  decay  and  be  wafted: 
but  we  have  no  reafon  to  fufpeft  the  Jatter,  elpecially  if  we  confider 
the  exceeding  difficulty  that  is  found  in  cutting  or  wearing  away  a  Di- 
amond. And  a  Circular  motion  of  the  parts  is  much  more  improbable, 
fince,  if  that  were  grantedjand  they  be  fuppos'd  irregular  and  Angular 
parts,  I  fee  not  how  the  parts  of  the  Diamond  ihould  hold  fo  firmly  to- 
gether, or  remain  in  the  fame  fenfible  dimenfions,  which  yet  they  do. 
Next,  if  they  beG/^^^/z/^r,  and  mov'd  only  with  2^.  turbinated  motion^  I 
know  not  any  caufe  that  can  imprefs  that  motion  upon  the  pellucid  me- 
diuffty  which  yet  is  done.  Thirdly,  any  other  irregular  motion  of  the 
parts  one  amongft  another,  muft  neceflarily  make  the  body  of  a  fluid 
confiftence,  from  which  it  is  far  enough.  It  muft  therefore  be  a  Fibra- 
ting  motion. 

And  Thirdly,  That  it  is  a  very  Jljort  vibrating  motion ^  I  think  the  in- 
ftances  drawn  from  the  ftiining  of  Diamonds  will  alfo  make  probable. 
For  a  Diamond  being  thehardeft  body  we  yet  know  in  the  World,  and 
confequently  the  leaft  apt  to  yield  or  bend,  muft  confequently  alfo  have 
its  vibrations  exceeding  ftiort. 

And  thefe,  I  think,  are  the  three  principal  propri'eties  of  a  motion,  re- 
quifite  to  produce  the  effed  call'd  Light  in  the  Objed. 

The  next  thing  we  are  to  confider,  is  the  way  or  manner  of  the  traje- 
&ion  of  this  motion  through  the  interpos'd  pellucid  body  to  the  eye : 
And  here  it  will  be  eafily  granted, 

Firft,  That  it  muft  be  a  body  fifeeptible  and  impartible  of  this  motion 
that  will  defcrve  the  name  of  a  Tranfparent,  And  next,  that  the  parts  of 
liich  a  body  muft  be  Homogeneous^  or  of  the  (ame  kind.  Thirdly,  that  the 
conftitution  and  motion  of  the  parts  muft  be  fuch,  that  the  appulfe  of  the 
luminous  body  may  be  communicated  or  propagated  through  it  to  the 
greateft  imaginable  diftance  in  the  leaft  imaginable  time  5  though  I  fee 
no  reafon  to  affirm,  that  it  muft  be  in  an  inftant :  For  I  know  not  any  one 
Experiment  or  obfervation  that  does  prove  it.  And,  whereas  it  may  be 
objefted.  That  we  fee  the  Sun  rifen  at  the  very  inftant  when  it  is  above 
the  fenfible  Horizon,  and  that  we  fee  a  Star  hidden  by  the  body  of  the 
Moon  at  the  fame  inftant,  when  the  Star,  the  Moon,  and  our  Eye  are  all 
in  the  fame  line  5  and  the  like  Obfervations,  or  rather  fuppofitions,  may 
be  urg'd.  I  have  this  to  anfwer.  That  I  can  as  eafily  deny  as  they  affirm^ 
for  I  would  fain  know  by  what  means  any  one  can  be  afliircd  any  more 
of  the  Affirmative,  then  I  of  the  Negative.  If  indeed  the  propagation 
were  very  flow,  'tis  poffible  fomething  might  be  difcovered  by  Eclyp- 
fes  of  the  Moon  5  but  though  wefhould  grant  the  progrcfs  of  the  ligjfit 
from  the  Earth  to  the  Moon,  and  from  the  Moon  back  to  the  Earth  a- 
gain  to  be  full  two  Minutes  in  performing,  I  know  not  any  poffible 
means  to  difcover  it  5  nay,  there  may  be  fbrae  inftances  perhaps  of  Ho- 
rizontal Eclypfes  that  may  feem  very  much  to  favour  this  fuppofition  of 
the  flower  progreffion  of  Light  then  moft  imagine*  And  the  like  may 
be  faid  of  the  Eclypfes  of  the  Sun,  &c.  But  of  this  only  by  the  by. 
Fourthly,  That  the  motion  is  propagated  every  way  through  an  Homo- 
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^eneous  medinmhy  dircB  or  jiraight  lines  extended  everyway  like  Rays 
from  the  center  of  a  Sphere.  Fifthly,  in  an  Homogeneous  niedmm  this  mo- 
tion is  propagated  every  way  v/ith  equal  velocity^  whence  neceflarily  eve- 
ry/'w^  or  vitration  of  the  luminous  body  will  generate  a  Sphere,  which 
will  continually  increale,  and  grow  bigger,  juft  after  the  fame  manner 
(though  indefinitely  fwifter)  as  the  waves  or  rings  on  the  furface  of  the 
water  do  (well  into  bigger  and  bigger  circles  about  a  point  of  it,  where, 
by  the  finking  of  a  Stone  the  motion  was  begun,  whence  it  neceflarily  fol- 
lows, that  all  the  parts  of  thefe  Spheres  undulated  through  an  Homogenc 
mts  medium  cut  the  Rays  at  right  angles. 

But  becaufe  all  tranfparent  mediums  are  not  Homogene'ous  to  one  an- 
other,thercfore  we  will  next  examine  how  this  pulle  or  motion  will  be 
propagated  through  differingly  tranfparent  ?mdiums.  And  here,  ac- 
cording to  the  molt  acute  and  excellent  Philofbpher  Des  Cartes^  I  lup- 
pofe  the  fign  of  the  angle  of  inclination  in  the  firfl:  medium  to  be  to 
the  fign  of  refraftion  in  the  fecond^  As  the  denfity  of  the  firft,  to  the 
denfity  of  the  fccond.  By  denfity,  I  mean  not  the  denfity  in  refpedt  of 
gravity  (with  which  the  refractions  or  tranfparency  of  mediums  hold  no 
proportion)  but  in  relpedt  onely  to  the  traje&ion  of  the  Rays  of  light,  in 
which  refped  theyonly  differ  in  this  ^  that  the  one  propagates  the  pulle 
more  eafily  and  weakly,  the  other  more  (lowly,  but  more  ftrongly.  But 
as  for  the  pulfes  themlelves,  they  will  by  the  refraCnon  acquire  another 
propriety,  which  we  (hall  now  endeavour  to  explicate. 

We  will  fuppofe  therefore  in  the  firft  Figure  AC  F  D  to  be  a  phyfical 
Ray,  or  A  B  C  and  D  E  F  to  be  two  Mathematical  Rays,  traje&ed  from 
d  very  remote  point  of  a  luminous  body  through  an  Homogeneous  tranlpa- 
retit  medium  L  L  L,  and  D  A,  E  B,  F  C,  to  be  frnall  portions  of  the  or- 
bicular impuKes  which  muft  therefore  cut  the  Rays  at  right  angles  ^  thele 
Rays  meeting  with  the  plain  furface  NO  of  a  medium  that  yields  an 
eafier  tranJiUis  to  the  propagation  of  light,  and  falling  obliquely  on  it, 
they  will  in  the  medium  M  M  M  be  refraded  towards  the  perpendicular 
of  the  (urface.  And  becaufe  this  medium  is  more  eafily  traje&ed  then 
the  former  by  a  third,  therefore  the  point  C  of  the  orbicular  pulfe  F  C 
will  be  mov'd  to  H  four  Ipaces  in  the  fame  time  that  F  the  other  end  of 
it  is  mov'd  to  G  three  (paces,  therefore  the  whole  refrafted  pulfe  GH 
(hall  be  obliqke  to  the  rcfradted  Rays  C  H  K  and  G I  ^  and  the  angle  G  H  C 
(ball  be  an  acute,  and  fo  much  the  more  acute  by  how  much  the  greater 
the  rcfraftion  be,  then  which  nothing  is  more  evident,  for  the  fign  of  the 
inclination  is  to  be  the  fign  of  rcfradtion  as  GF  to  T  C  the  diflance  be- 
tween the  point  C  and  the  perpendicular  from  G  on  C  K,  which  being  as 
four  to  three,  H  C  being  longer  then  G  F  is  longer  alfo  then  T  C,  there- 
fore the  angle  G  H  C  is  lefs  than  G  T  C.  So  that  henceforth  the  parts  of 
the  pulfcs  G  H  and  I K  are  Inov'd  afcew,  or  cut  the  Rays  at  oblique 
angles. 

It  is  not  my  bufine(s  in  this  place  to  fetdown  therea(bns  why  this  or 
that  body  (hould  impede  the  Rays  more,others  le(s :  as  why  Water  (hould 
tranfmit  the  Rays  more  eafily,  though  more  weakly  than  air.  Onely  thus 
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much  in  general  I  (hall  hintjthat  I  fuppofc  the  medium  M  M  M  to  have  Icfd 
of  the  tranfparent  undulating  fubtilc  matter,  and  that  matter  to  be  lcl& 
implicated  by  it,  whereas  LLL  I  fuppofe  to  contain  a  greater  quantity 
of  the  fluid  undulating  (iibftancCjand  this  to  be  more  implicated  with  the 
particles  of  that  medium. 

But  to  proceed,  the  fame  kind  oiohliqnity  of  the  Pulfesand  Rays  will 
happen  alfo  when  the  refradion  is  made  out  of  a  more  eafie  into  a  more 
difficult  media  ^  as  by  the  calculations  of  G  Q  &  C  S  R  which  are  refrafted 
fiom  the  perpendicular.  In  both  which  calculations  'tis  obvious  to  obferve, 
that  always  that  part  of  the  Ray  towards  which  the  refradion  is  made 
has  the  end  of  the  orbicular  pulfi  precedent  to  that  of  the  other  fide.  And 
always,the  oftner  the  rcfraftion  is  made  the  fame  way50r  the  greater  the 
fingle  refraction  is,  the  more  is  this  unequal  progrcls.  So  that  having 
found  this  odd  propriety  to  be  an  inleparable  concomitant  of  a  refraded 
Ray,  not  ftreightned  by  a  contrary  refraftion,  we  will  next  examine  the 
refradions  of  the  Sun-beams,  as  they  are  fuffer  d  onely  to  pafs  through  a 
(mall  paflage,  obliquely  out  of  a  more  diflicult,into  a  more  eafie  medium. 

Let  us  mppofe  therefore  ABC  in  the  fecond  Figure  to  reprefent 
a  large  Chimical  Glafs-body  about  two  foot  long,  filled  with  very  fair  Wa- 
ter as  high  as  A  B,  and  inclin'd  in  a  convenient  pofture  with  B  towards 
the  Sun  :  Let  us  further  fuppofe  the  top  of  it  to  be  cover'd  with  an  opa- 
€OHs  body,  all  but  the  hole  a  b,  through  which  the  Sun-beams  are  fuffer'd 
to  pafs  into  the  Water,and  are  thereby  refraftcd  to  c  def  ^sigamd  which 
part,  if  a  Paper  be  expanded  on  the  outfide,  there  will  appear  all  the  co- 
lours of  the  Rain-bow,  that  is,  there  will  be  generated  the  two  principal 
colours.  Scarlet  and  Blue^  and  all  the  intermediate  ones  which  mife  {torn 
the  compofition  and  dilutings  of  thefe  two,  that  is,  c  d  (hall  exhibit  a 
Scarlet,  which  toward  d  is  diluted  into  a  Tel/on> ,  this  is  the  refradion  of 
the  Ray,  i^^  which  comes  from  the  underfide  of  the  Sun  and  the  Ray 
ef  (hall  appear  of  a  deep  which  is  gradually  towards  e  diluted  in- 
to a  pale  Watchet-blue.  Between  d  and  e  the  two  diluted  colours.  Blue 
and  TelJovp  are  mixt  and  compounded  into  a  Green  5  and  this  I  imagine  to 
be  the  reafon  why  Green  is  fo  acceptable  a  colour  to  the  eye,  and  that 
cither  of  the  two  extremes  arc,if  intenfe,  rather  a  little  ofTenfive,  name- 
ly, the  being  plac'd  in  the  middle  between  the  two  extremes,  and  com- 
pounded out  of  both  thofe,  <^//»^e<5?  alfo,  orfbmewhat  qualifi'd,  for  the 
compofititn^  arifin^  from  the  mixture  of  the  two  extremes  undiluted^ 
makes  a  Pwr/j/CjWhich  though  it  be  a  lovely  colour,and  pretty  acceptable 
to  the  eye,  yet  is  it  nothing  comparable  to  the  ravifhing  plealure  with 
which  a  curious  and  well  tempered  Green  afFeds  the  eye.  If  removing 
the  Paper,  the  eye  be  plac'dagainft  c  d^  it  will  perceive  the  lower  fide 
of  the  Sim  (or  a  Candle  at  night  which  is  much  better,  becaufe  it  offends 
not  the  eye,  and  is  more  cafily  manageable)  to  be  of  a  deep  Red^  and  if 
againft  e  f  it  will  perceive  the  upper  part  of  the  luminous  body  to  be  of 
a  deep  Blue-^  and  thefe  colours  will  appear  deeper  and  deeper,  accord- 
ing as  the  Rays  from  the  luminous  body  fell  more  obtiqnely  on  the  fur* 
£acc  of  the  Water,  and  thereby  fuffer  a  greater  refradiga  ,  and  the 
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more diftind,  the  further cdef  h  temoved  from  the  trajefting  tiole* 
So  that  upon  the  whole,  we  ftiall  find  that  the  reafon  of  the  Ph£j7ome- 
ffa  feems  to  depend  upon  xhcobliquit)  of  the  orbkitlar pdfe^to  the  Lines  of* 
Radiation.and  in  particulai-jthat  the  Ray  c  d  which  conftitutes  the  ^r^r- 
kt  hasits inner  parts,  namely  thofe  which  ^re  next  to  then^iddleof  the 
luminous  body,  precedent  to  the  outerrtioft  which  are  contiguous  to  the 
dark  and  Hnradiating  fkie.  And  that  the  Ray  ef  Which  gives  a  Bhe^  has 
its  outward  part,namely,  that  which  is  contiguous  to  the  dark  fkie  prece- 
dent to  the  pulfe  from  tlie  ittnermoft,  which  borders  on  the  hn^t  arm 
of  the  luminous  body; 

We  may  obfer  ve  furthet,that  the  caufe  of  the  diluting  of  the  colours  to- 
wards the  middle.procetds  partly  from  the  widenefs  of  the  hole  through 
which  the  Rays  pafs,  whereby  the  Rays  frbm  feveral  parts  of  the  lumi- 
nous body,  fall  upon  many  of  the  fame  parts  between  c  and/ ds  is  more 
manifeft  by  the  Figure ;  And  partly  alio  from  the  nature  of  the  refradl:ion 
it  for  the  vividnels  or  ftrengthof  the  two  terminating  colours,  arifing 
chietiy  as  we  have  feen,  from  the  very  great  difference  that  is  betwixt  the 
outfides  of  thofe  oblique  undulations  &  the  dark  Rays  circumambient^and 
that  diiparity  h^fw'wtxhc approximate  Rays,decaying gradually :  the  fur- 
ther inward  toward  the  middle  of  the  luminous  body  they  are  rtmov'd, 
the  more  muft  the  colour  approach  to  a  white  or  an  undifturbed  light. 

Upon  the  calculdtion  of  the  refraction  and  retlcftibn  from  a  Ball  of 
Water  or  Glafs^we  have  much  the  fame  rh£non/ena^ii2imdy,ar)  ohliqiiiiy  of 
the  undulation  in  the  fame  manner  as -we  have  found  it  here.  Which,  be- 
caufe  it  is  very  much  to  our  prefcnt  purpofe,  and  affords  fuch  an  Injiancia 
cruviSy  as  no  one  that  I  know  has  hitherto  taken  notice  of,  I  fhall  further 
examine.  For  it  does  very  plainly  and  pofitively  diftinguilli,  and  fhcw, 
which  of  the  two  Hj/potheJes^athcT  the  Cartejian  or  this  is  to  be  followed, 
by  affording  a  generation  of  all  the  colors  in  the  RainboWjWhere  accord- 
ing to  the  Cartefian  Trinciples  there  fhould  be  none  at  all  generated.  And 
fccbndly,  by  affording  an  inftance  that  does  more  clofely  confine  the 
caufe  of  thefe  rk^enomena  of  colours  to  this  prefent  Hypothcfis. 

And  firfV,for  the  CaHejianjv^t  have  this  to  objeft  againfl  it,That  whereas 
he  fays  (Jideieorum  Cap^^.Seti,'y,^Sed jndicabatn  unican/(refra£fione  feilicet) 
ad  minimu  requiri^^^  quidem  talem  nt  ejus  iffetius  alia  contrarii  (refra&i- 
oni)f!on  dejiruatur  :  Ham  expertetiiia  docet  ftfuperfiaes  N  M  N  P  (nempe 
tefringentes^  ParalleU  forent^  radios  tantundtm  per  alter  a  fn  iterum  ere^os 
quantum  per  unamfrangerentur^miUos  colores  depi&uros  ^  This  Principle  of 
his  holds  true  indeed  in  aprifme  where  the  refrading  furfacesare  plain, 
butiscontradidcdby  theBallor  Cylinder^  whethet  of  Water  orGkfi, 
where  the  refrafting  furfaces  are  Orbicular  or  Cylindrical.  For  if  we  ex- 
amine the  paflage  t)f  any  Globule  or  Ray  of  the  primary  /r^,wc  fhall  find 
it  to  pafs  out  of  the  Ball  or  Cylinder  again,  with  the  fame  inclination  and 
refradion  that  it  entcr'd  in  withall,  and  that  that  lafl  rcfradion  by  means 
of  the  intermediate  retiedion  fhall  be  the  fame  as  if  without  any 
rcf?cdion  at  ail  the  Ray  had  been  twite  tefraded  by  two  Parallel 
liirfaccs. 
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And  that  this  is  true,  not  oncly  in  one,  but  in  every  Ray  that  goes  to 
the  conftitution  of  the  Primary  Iris^  nay,  in  every  Ray,  that  fuffersonly 
two  refiraft  ions,  and  one  reflexion,  by  the  furface  of  the  round  body,  we 
fliall  prefently  feemoft  evident,  if  we  repeat  the  Cartefian  Scheme^  men- 
tioned in  the  tenth  SeHion  of  the  eighth  Chapter  of  his  M  /eorj-,  where 
sckem.  6.  E  F  K  N  P  in  the  third  Figure  is  one  of  the  Rays  of  the  Primary  Iris^ 
^'  twice  refraded  at  F  and  N,  and  once  refiefted  at  K  by  the  fiirface  of  the 
Water-ball.  For,  firft  it  is  evident,  that  K  F  and  KN  are  equal,  becaufe 
K  N  being  the  refledted  part  of  K  F  they  have  both  the  fame  inclination 
on  the  furface  K  that  is  the  angles  F  R  T.  and  N  K  V  made  by  the  two 
Rays  and  the  Tangent  of  K  are  equal,which  is  evident  by  the  Laws  of  re- 
flection ^  whence  it  will  follow  alfo,  that  K,  N  has  the  lame  inclination  on 
the  furface  N,  or  the  Tangent  of  it  X  N  that  the  Ray  K  F  has  to  the  lur" 
face  F,  or  the  Tangent  of  it  F  Y,  whence  it  muft  neccflarily  follow,that 
the  refrai^ions  at  F  and  N  are  equal,  that  is,  K  F  E  and  KN  P  are  equal. 
Now,  that  the  furface  N  is  by  the  reflexion  at  K  made  parallel  to  the  fur- 
face at  F,  is  evident  from  the  principles  of  retledion  5  for  refleftion  being 
nothing  but  an  inverting  of  the  Rays^if  we  re-invertthe  Ray  KN  P,  ana 
make  the  fame  inclinations  below  the  line  T  K  V  that  it  has  above,  it  will 
be  mofl:  evident,  thatK  H  the  inverfe  of  K  N  will  be  the  continuation  of 
the  line  F  K,  and  that  L  H  I  the  inverfe  of  O  X  is  parallel  to  FY.  And 
H  M  the  inverfe  of  N  P  is  Parallel  to  EF  for  the  angle  K  H I  is  equal 
to  K  N  O  which  is  equal  to  K  F  Y,  and  the  angle  K  H  M  is  equal  to  K  N  P 
which  is  equal  to  K  F  E  which  was  to  be  prov'd. 

So  that  according  to  the  above  mentioned  Cartefian  principles  there 
fhould  be  generated  no  colour  at  all  in  a  Ball  of  Water  or  Glals  by  two 
refractions  and  one  reHeftion,  which  does  hold  mcft  true  indeed,  if  the 
furfaces  be  plain,  as  may  be  experimented  with  any  kind  of  prifme  where 
the  two  refrading  furfaces  are  equally  inclin'd  to  the  refleding,  but  in 
this  the  Vh^nomena.  are  quite  othcrwife. 

The  caufe  therefore  of  the  generation  of  colour  muft  not  be  what  L>es 
Cartes  afligns,  namely,  a  certain  rotation  of  the  GlohuH  <f/Aere/,which  are 
the  particles  which  he  fuppofes  to  conftitute  the  Velluad  medium^  But 
(braewhat  elfe,  perhaps  what  we  have  lately  luppofed,  and  (hall  by  and 
by  further  profecute  and  explain. 

But,Firft  I  fhali  crave  leave  to  propound  fome  other  difficulties  of  his, 
;      notwithftanding  exceedingly  ingenious  Hypothefu^  which  I  plainly  confe^ 
to  me  feem  fuch^  and  tiiofeare, 

Firft,  if  that  light  be  (as  is  affirmed,  Diopt.  cap.  i.  §.  8.)  not  fb  pro* 
perly  a  motion,'as  an  adion  or  propenfion  to  motion,  I  cannot  conceive 
how  the  eye  can  come  to  be  fenhble  of  the  verti^ty  of  a  Globule^  which  is 
generated  in  a  drop  of  Rain,  perhaps  a  mile  off  from  it.  For  that  Globule  is 
not  carry 'd  to  the  eye  according  to  his  formerly  recited  Principle^  and  if 
not  fb,!  cannot  conceive  how  it  can  communicate  its  rotation^  or  circular 
motion  to  the  line  of  the  Globules  between  the  drop  and  the  eye.  It  can- 
non, be  by  means  of  every  ones  turning  the  next  before  him  ^  for  if  fb,  then 
onely  all  the  Globules  that  are  in  the  odd  places  muft  be  turned  the  fame 
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way  with  the  firfl-,  ramely,  the  5. 5.  7. 9.  iijC^.  but  all  the  Globuks^ 
interpofited  between  them  in  the  even  places  ^  namelv,the  2.4.6.S.  i  g.€^c. 
muft  be  the  quite  contrary  3  whence,  according  to  the  Cartefian  Hj/pefkeJ/s^ 
there  muft  be  no  diftin^t  colour  generated,  but  a  confufion.  Next^fince 
tiiGCart^oft  Ghhuli  arefuppos'd  (Priftdpiorn^  Vhilofoph,  Part.  3.  §.86.) 
to  be  each  of  them  continually  in  motion  about  their  centers,  I  cannot 
conceive  how  the  eye  is  able  to  diftinguifh  this  new  generated  motion 
firom  their  former  inherent  one,  if  I  may  fo  call  that  other  wherewith  they 
are  mov'd  or  tHrbinatedy  from  Ibme  other  caufe  than  refraftion.  And 
thirdly,  I  cannot  conceive  how  thefe  motions  ftiould  not  happen  fome- 
times  to  oppofe  each  other,  and  then^  in  ftead  of  a  rotaion^  there  would 
be  nothing  but  a  dired  motion  generated,  and  confequently  no  colour. 
And  fourthly,  I  cannot  conceive,  how  by  the  Cartefian  Hypothecs  it  is  po{^ 
fible  to  give  any  plaufible  reafon  of  the  nature  of  the  Colours  generated 
in  the  thin  lannti£  of  thefe  our  Afjcrofcopical  Ohfervations  ^  for  in  many  of 
thefe,  the  rcfrafting  and  reflcfting  furfaces  are  parallel  to  each  other,and 
confcqucntly  no  rotation  can  be  generated,  nor  is  thete  any  neeeffity  of 
a  fliadow  or  termination  of  the  bright  Rays,  fuch  as  is  fiippos'd  (ckap,8, 
§,5.  Et  prefer ea  obJerva>Di  kmhram  quoque^mt  limttationem  lumink  requiri 
and  cLip.  8.  $.  9.^  to  be  neccflary  to  the  generation  of  any  difiind  co^ 
lours  5  Befidesthat,  here  is  oftentimes  one  colour  generated  without  any 
of  the  other  appendant  ones,  which  cannot  be  by  the  Cartefian  Hf- 
pothefis. 

There  muft  be  therefore  (brae  other  propriety  of  refradion  that  cauies 
colour.  And  upon  the  examination  of  the  thing,  I  cannot  conceive  any 
one  more  general,  inleparable,  and  fufficient,  than  that  which  I  have  be- 
fore aflign  d.  That  we  may  therefore  fee  how  exadly  our  Hypothefit 
agrees  alfo  with  the  PLie»o/nena  o( the  refrafting  round  body,  whether 
Gfohe  or  Cylinder ,  we  (hall  next  fubjoyn  our  Calcnlation  or  Examek 
of  it. 

And  to  this  end,  we  will  calculate  any  two  Rays :  as  for  inflance  3  let  schm,  6, 
EF  be  a  Ray  cutting  the  Radius  C  D  (divided  into  20.  parts)  in  C  16.  ^'S  5- 
parts  diflant  from  C,  and  e  f  another  Ray,  which  cuts  the  (ame  Radius 
ing  17.  parts diftaht,the(c  will  be  rcfradcd  to  K  and  ^  and  from  thence 
reflected  to  N  and  and  from  thence  refraded  toward  P  and  p 3  there- 
fore the  Arch  F/  will  be  5.**  5'.  The  Arch  F  K  106,'^  3a'.  the  Arch/  4 
loi.'*  2*.  The  line  F  G  6cco.  and/ g  5267.  therefore  hf.  753.  therefore 
Fc  980,  almofl.  The  line  FK  16024.  ^ind/  4 1 5436.  therefore  N^/  196. 
and  »  147  almo(t,the  line  Nn  1019  the  Arch  N  »  5.^  51'.  therefore 
the  Angle  Nndis  34.''  43'.  therefore  the  Angle  N  0  n.  is  139.'*  56'. 
wUch  is  alraofr  50.^  more  than  a  right  Atigle. 

It  is  evident  therefore  by  this  Hypbthefis^  that  at  the  (ame  time  that  ef 
touches/.  EF  is  arrived  at  r.  And  by  that  time  e  fk^n  is  got  to 
EFKN  is  got  to  dy  and  when  it  touches  thepulfe  of  the  other  Ray 
is  got  to  0.  and  no  farther,  which  is  very  fhort  of  the  place  it  (hooldhave 
arriv'd  tOjto  make  the  Ray  to  cut  the  orbiiular  pnlfi,  N  0  at  right 
Angles :  therefore  the  Angle  N  op  is  an  acute  Angle,  but      quite  coo- 
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traryof  this  will  happcn,if  ly.and  i8.be  calculated  in  ftead  of  i6.arid  17; 
both  which  does  moft  exaftly  agree  with  the  Vh^nomcna  :  For  if  the  Sun, 
or  a  Candle  (which  is  better)  be  placed  about  E  and  the  eye  about 
P/?5  the  Rays  E  F  ef,  at  16.  and  17.  will  paint  the  fide  of  the  luminous 
objed  toward  n p  Blue^znd  towards  N  P  Red.  But  the  quite  contrary  will 
happen  when  E  F  is  17.  and  ef  18.  for  then  towards  N  P  fhall  be  a  Blue, 
and  towards  «/»  a  Red,  exaftly  according  to  the  calculation.  And  there 
appears  the  Blue  of  the  Rainbow,  where  the  two  Blue  fides  of  the  two 
Images  unite,  and  there  the  Red  where  the  two  Red  fides  unite,  that  is, 
where  the  two  Images  arc  juft  difappearing  ^  which  is,  when  the  Rays 
E  F  and  N  P  produc'd  till  they  meet5make  an  Angle  of  about  41.  and  an 
half  5  the  like  union  is  there  of  the  two  Images  in  the  Produftion  of  the 
Sccundary  Jrk^  and  the  fame  caufes.  as  upon  calculation  may  appear, 
onely  with  this  difference,  that  it  is  fomewhat  more  faint,  by  rcafon  of  the 
duplicate  refle^iHon,  which  does  alwa5^s  weaken  the  impulfe  the  oftner 
it  is  repeated. 

Now,  though  the  Iccond  refraftion  made  at  N  /?  be  convenient,that  is, 
do  make  the  Rays  glance  the  more,  yet  is  it  not  altogether  rcquifite ,  for 
it  is  plain  from  the  calculation,  that  the  pulfe  dn  is  fuflicicntly  oblique  to 
the  Rays  K  N  and  i^^jas  wel  as  the  pulfe/ c  is  oblique  to  the  Rays  F  K  &/ 4. 
And  therefore  if  a  piece  of  very  fine  Paper  be  held  dole  againfl:  N  k  and 
the  eye  look  on  it  either  through  the  Ball  as  from  D,  or  from  the  other 
fide,  as  from  B.  there  fliall  appear  a  Rainbow^  or  coloured  line  painted  on 
it  with  the  part  toward  X  appearing  Red^  towards  O,  Bli/e  ^  the  lame  alfo 
(hall  happen,  if  the  Paper  be  placed  about  K)^,  for  towards  T  fhall  ap- 
pear a  Red^  and  towards  V  a  Blue^  which  docsexadly  agree  with  this  my 
Hj/pothepj  as  upon  the  calculation  of  the  progrefs  of  the  pulfe  will  mofi 
eafily  appear. 

Nor  do  thefe  two  obfervations  of  the  colours  appearing  to  the  eye  a- 
bout/?  differing  from  what  they  appear  on  the  Paper  at  N  contradid  each 
other  5  but  rather  confirm  and  exactly  agree  with  one  another,  as  will  be 
evident  to  him  that  examines  the  reafons  fit  down  by  the  ingenious. 
Des  Cartes  in  the  1 2.  Se&.  of  the  8.  Chapter  of  his  Meteors^  where  he 
gives  the  truereafon  why  the  colours  appear  of  a  quite  contrary  order 
to  the  eye,  to  what  they  appeared  on  the  Paper  if  the  eye  be  plac'din 
flecdofthe  Paper  :  And  as  in  the  Prifme,  fo  alfo  in  the  Water,  Drop,  or 
Globe  the  rhce^omefia  andreafbn  are  much  the  fame. 

Having  therefore  fhewn  that  there  is  fuch  a  propriety  in  the  prifoje 
and  water  Globule  whereby  the  pulfe  is  made  oblique  to  the  progreflive, 
and  that  fo  much  the  more,  by  how  much  greater  the  refraftion  is,  I  fhall 
in  the  next  place  confider,  how  this  conduces  to  the  production  of  co- 
lours, and  what  kind  of  impreflion  it  makes  upon  the  bottom  of  the  eye  5 
and  to  this  end  it  will  be  requifite  to  examine  this  Hypothefis  a  little  more 
particularly. 

Firfl  therefore,  if  we  confider  the  manner  of  the  progrels  of  the  pulle, 
it  will  feem  rational  to  conclude,  that  that  p^rt  or  end  of  the  pulfe  which 
precedes  the  othcr5muft  neceflarily  be  fbmwhat  more  obtnnded^ox  impeded 
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by  the  refiftance  of  the  tranfparent  mediufn^  than  the  other  part  or  end  of 
it  which  is  (ubfequtnt,  whole  way  is,  as  it  were,  prepared  by  the  other, 
elpccially  if  die  adjacent  medinia  be  not  in  the  lame  manner  enlightned 
or  agitated.  And  therefore(in  the  fourth  Figurt  of  the  fixth  Iconifm)t\\Q 
Ray  A  A  A  H  B  will  have  its  fide  H  H  more  deadned  by  the  refiftance 
of  the  dark  or  quiet  medium  P  P  Whence  there  \vill  be  a  kind  Of  dead- 
nels  fuperinduc'd  on  the  fide  H  H  H,  which  will  continually  increafe  from 
B,  and  ftrike  deeper  and  deeper  into  the  Ray  by  the  line  BR,  Whence 
all  the  parts  of  the  triangle,  R  B  H  O  will  be  of  a  dead  Blue  colour,  and 
fo  much  the  deeper,  by  how  much  the  nearer  they  lie  to  the  line  BHH, 
which  ismoft  deaded  or  impeded,  and  fo  much  the  more  diluu^  by  how 
much  the  nearer  it  approaches  the  line  B  R.  Next  on  the  other  fide  of 
the  Ray  A  A  N,  the  end  A  of  the  pulfe  A  H  will  be  promoted,  or  made 
ftronger,  having  its  paflage  already  prcpar'd  as 'twere  by  the  other  parts 
preceding,and  fo  its  impreflicn  wil  be  fl:ronger;And  becaufe  of  its  obliqui- 
ty to  the  Ray,there  will  be  propagated  a  kind  of  faint  motion  into  CLQ. 
the  adjacent  dark  or  quiet  medium^  which  faint  motion  will  fpread  fur- 
ther and  further  into  (i.Q_  as  the  Ray  is  propagated  further  and  further 
from  A,namely3as  far  as  the  line  M  A,whence  all  the  triangle  MAN  will 
be  ting'd  witha  /JeJ,  and  that  JRe^/  will  be  the  deeper  the  nearer  it  ap- 
proaches the  line  MA,  and  the  fakr  ox  yel/ower  the  nearer  it  is  the  line 
N  A.  And  if  the  Ray  be  continued,fo  that  the  lines  A  N  and  B  R  (which 
are  the  bounds  of  the  RcdauA  Blue  diluted)  do  meet  and  crols  each  othcr^ 
there  will  be  beyond  that  interfedion  generated  all  kinds  of  Greeks, 

Now.thefe  being  the  proprieties  of  every  fingle  refrafted  Ray  of  light, 
jt  will  be  eafie  enough  to  confider  what  muft  be  the  relult  of  very  many 
luch  Rays  collateral ;  As  if  we  fuppofe  infinite  fuchRays  ifiterjacent  be- 
tween A  K  S  B  and  A  N  O  B,  which  arc  the  terminating :  For  in  this  cale 
the  Ray  A  K  S  B  will  have  its  Ke^^  triangle  intirejas  lying  next  to  the  dark 
or  quiet  medium^  but  the  other  fide  of  it  B  S  will  have  no  Bhie^  becaufe 
the  medium  adjacent  to  it  S  B  O,  is  mov'd  or  enlightned,and  confequent- 
ly  that  light  does  deftroy  the  colour.  So  likewife  will  the  Ray  A  N  O  B 
lofe  its  K^i^Jbecaufe  the  adjacent  medium  is  mov'd  or  enlightned,but  the 
other  fide  of  the  Ray  that  is  adjacent  to  the  dark,  namely,  AHO  will 
preferve  its  Blue  entire,  and  thcfe  Rays  muft  be  fo  far  produc' d  as  till 
AN  and  BR  cut  each  other,  before  there  will  be  any  Green  produc'd. 
From  thefe  Proprieties  well  confider'd,may  be  deduc'd  the  reafons  of  all 
the  Vh£nomen(L  of  the  prifme^  and  of  the  Globules  or  drops  of  Water  which 
conduce  to  the  production  of  the  Rainbow. 

Next  for  the  imprcffion  they  make  on  the  Retina^  we  will  further  ex- 
amine this  Hypothefa  :  Suppofe  therefore  AB  C  D  EF,in  the  fifth  Figure^ 
to  reprefent  the  Ball  of  the  eye ;  on  the  Cornea  of  which  ABC  two 
Rays  GACH  andKCAI  (which  are  the  terminating  Rays  of  a  lumi- 
nous body)  falling,  are  by  the  refraction  thereof  coUeSed  or  convergd 
into  two  points  at  the  Bottom  of  the  eye.  Now,  becaufe  thefe  termi- 
nating Rays,  and  all  the  intermediate  ones  which  come  from  any  part  of 
the  luminous  body,  are  fuppoi'd  by  feme  fuffieicnt  rcfraftion  before  they 
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enter  the  eye,  to  have  their  puKes  made  oblique  to  their  progreffion,  and 
confequently  each  Ray  to  have  potentially  Jkperinducd  two  proprieties, 
or  colours5^;/z,.  a  Red  on  the  one  fide,  and  a  Blue  on  the  other,  which  not- 
withftanding  are  never  aftually  manifeftjbutwhen  this  or  that  Ray  has  the 
one  or  the  other  fide  of  it  bordering  on  a  dark  or  unmov'd  medium^thtiQ^ 
fore  as  foon  as  thefe  Rays  are  entred  into  the  eye.and  (b  have  one  fide  of 
each  of  them  bordering  on  a  dark  part  of  the  humours  of  the  eye,  they 
will  each  of  them  aftually  exhibit  fome  colour  ^  therefore  ADC  the  pro- 
dudlion  G  A  C  H  will  exhibit  a  ^/yejbecaufe  the  fide  C  D  is  adjacent  to  the 
dark  mediumC  QJD  Cjbut  nothing  of  a  Red^tC2M(t  its  fide  A  D  is  adjacent 
to  the  enlightned  medium  A  D  F  A  :  And  all  the  Rays  that  from  the  points 
of  the  luminous  body  are  collected  on  the  parts  of  the  Retina  between  D 
and  F  ihall  have  their  Blue  fo  much  the  more  diluted  by  how  much  the  far- 
ther thcfe  points  of  colledion  are  diftant  from  D  towards  F ,  and  the  Ray 
A  F  C  the  produftion  of  K  C  A  I,  will  exhibit  a  Red^  becaufe  the  fide  A  F 
is  adjacent  to  the  dark  or  quiet  medium  of  the  eye  A  P  F  A,  but  nothing 
of  a  ^A/e^becaufe  its  fide  C  F  is  adjacent  to  the  enlightned  medium  C  F  D  C, 
and  all  the  Rays  from  the  intermediate  parts  of  the  luminous  body  that 
are  colleded  between  F  and  D  fhall  have  their  Red{o  much  the  more  di- 
luted, by  how  much  the  farther  they  are  diftant  from  F  towards  D. 

Now,becaufe  by  the  refraftion  in  the  Cornea^-MsA  Ibme  other  parts  of  the 
eye,  the  fides  of  each  Ray,  which  before  were  almoft  parallel,  are  made 
to  converge  and  meet  in  a  point  at  the  bottom  of  the  eye,  therefore  that 
fide  of  the pulfe  which  preceded  before  thefe  refraftions,  (hall  firft  touch 
the  Retina,  and  the  other  fide  laft.  And  therefore  according  as  this  or 
that  fide,  or  end  of  the  pulfe  lhall  be  impeded,  accordingly  will  the  im^ 
frejjions  on  the  Retina,  be  varied  5  therefore  by  the  Ray  G  A  C  H  re- 
fraded  by  the  Cornea  to  D  there  (hall  be  on  that  point  a  ftroke  or  impre(^ 
fion  confused,  whofe  wcakeft  end,  namely,  that  by  the  line  C  D  (hall  pre- 
cede, and  the  ftronger,  namely,  that  by  the  line  A  D  ftiall  follow.  And 
by  the  Ray  K  C  A I  refrafted  to  F,  there  fhall  be  on  that  part  a  confus'd 
fVroke  or  impreffion^whofe  ftrongeft  part,namelyjthat  by  the  line  C  F  (hal 
precede,  and  whole  wcakeft  or  impeded,  namely,  that  by  the  lifte  A  F 
fhall  follow,  and  all  the  intermediate  points  between  F  and  D  willrc" 
ceive  impreffion  from  the  convergdK^ys  fomuch  the  more  like  theim- 
preflions  on  F  and  D  by  how  much  the  nearer  they  approach  that 
or  this. 

From  the  confideration  of  the  proprieties  of  which  impreffions, we  may 
colledi:  thefe  fhort  definitions  of^ Colours  :  That  Blue  is  an  imprejjton  on 
the  Retina  of  an  oblique  and  confus'd  pulje  of  light  ^  whofe  jpeakeft  part  pre- 
cedes^ and  whofe  firongeU  follows.  And,  that  Red  is  an  imprejpon  on  the  Re- 
tina of  an  oblique  and  confusdpulfe  of  light  ^  whofe firongeft  part  precedes ^and 
whofe  weakeft  follows. 

Which  proprieties,asthey  have  been  already  manifefted,in  the  Prifme 
and  falling  drops  of  Rain,  to  be  the  caufes  of  the  colours  there  generated, 
may  be  eafily  found  to  be  the  efficients  alfo  of  the  colours  [appearing  ih 
thin  laminated  tranfparent  bodic«j  for  the  explication  of  which,all  this  has 
been  preraifed.  And 
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And  that  this  is  foj  a  little  clofer  examination  of  the  Th£nemena  and 
the  Figure  of  the  body,  by  this  H^pothep^  will  make  evident. 

For  firft  (as  we  have  already  obferved)  the  laminated  body  mnft  be 
of  a  determinate  thicknels,  that  is,  it  muft  not  be  thinner  then  fuch  a  de- 
terminate quantity  3  for  I  have  always  obferv'd,  that  neer  the  edges 
of  thofe  which  are  exceeding  thin,  the  colours  dilappear,  and  the  part 
grows  white  5  nor  muft:  it  be  thicker  then  another  determinate  quantity  5 
fori  have  likewiie  obferv'd,  that  beyond  fuch  a  thicknefs,no  colours  ap- 
pear'd,  but  the  Plate  looked  white,  between  which  two  determinate 
thicknefles  were  all  the  colour'd  Rings  3  of  which  in  fome  fubftances  I 
have  found  ten  or  twelve,  in  others  not  half  fo  many,  which  I  fuppofe  de- 
pends much  upon  the  tranfparency  of  the  Uminated  body.  Thus  though 
the  confecutions  are  the  fame  in  the  fcumm  or  the  Ikin  on  the  top  of  me- 
tals 5  yet  in  thole  confecutions  the  fame  colour  is  notfo  often  repeated 
as  in  the  confecutions  in  thin  Glals,  or  in  Sope-water,  or  any  other  more 
tranlparcnt  and  glutinous  liquor  ^  for  in  thefe  I  have  obferv  d,  Red^  Tel- 
low^  Green^  Blue^  Purple  '■,  Red^rellovofireeH^Blue^  Purple  5  Redjellohpfireefr^ 
Blue,  Purple  ^  Red^  Tellovp,  &;c.  to  fucceed  each  otherjten  or  twelve  times, 
but  in  the  other  more  opacous  bodies  the  confecutions  will  not  be  half 
fo  many. 

And  therefore  (econdly,  the  laminated  body  muft  be  tranfparent,  and 
this  I  argue  from  this,  that  I  have  not  been  able  to  produce  any  colour 
at  all  with  an  epaceus  body,though  never  fo  thin.  And  this  I  have  often 
try'd,  by  preffing  a  finall  Glebule  of  Mercury  between  two  fmooth  Plates 
of  Glals,  whereby  I  havereduc'd  that  body  to  a  much  greater  thinnefs 
then  was  requifite  to  exhibit  the  colours  with  a  tranfparent  body. 

Thirdly ,there  muft  be  a  confiderable  refleding  body  adjacent  to  the 
under  or  further  fide  of  the  lamina  or  plate  :  for  this  I  always  found,that 
the  greater  that  rcfledion  was , .  the  more  vivid  were  the  appearing 
colours. 

From  which  Obfervations,it  is  moft  evidentjthat  the  reflection  from  the 
under  or  further  fide  of  the  bodyis  the  principal  caufe  of  the  production  of 
thefe  colours  3  which,that  it  is  fojand  how  it  conduces  to  that  effeCt,!  ftiall 
fiirther  explain  in  the  following  Figure,which  is  here  defcribed  of  a  very 
great  thicknels,  as  if  it  had  been  view'd  through  the  Microfcope  3  and  'tis 
indeed  much  thicker  than  any  Microfiopei}  have  yet  us'd)has  been  able  to 
fhew  me  thofe  colour'd  plates  of  Glals,  or  Mufcovie-gUfs,  which  I  have  not 
without  much  trouble  view'd  with  it ,  for  though  I  have  endeavoured  to 
magnifie  them  as  much  as  the  Glafles  were  capable  of^  yet  are  they  fo  ex- 
ceeding thin,  that  I  have  not  hitherto  been  able  pofitively  to  determine 
their  thicknefs.  This  Figure  therefore  I  here  reprefentj  is  wholy  Hy^ 
pothetical. 

Let  A  B  C  D  H  F  E  in  the  fixth  Figure  be  a  frufium  o£  Mufcovy-glafs^ 
thinner  toward  the  end  A  E,  and  thicker  towards  D  F*  Let  us  firft  fup- 
pofe the  Ray  agh  b  coming  from  the  Sun,  or  fome  remote  luminous 
cbjeft  to  fall  obliquely  on  the  thinner  plate  BAE,  part  therefore  is  re- 
flected back,  by  cghd^  the  firft  Superficies'^  whereby  the  perpendicular 
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pulfe  a  bis  after  refledion  propagated  by  c  c  dy  equally  remote  from 
each  other  with  ah^  a  fo  that  ag  * gc^  or  bh^  hd  are  either  of 
them  equal  to  a  as  is  alfo  c  r,  but  the  body  B  A  E  being  tranfparetitja 
part  of  the  light  of  this  Ray  is  refraded  in  the  furface  AB,  and  propa- 
gated hy  gikh  to  the  furface E F,  whence  it  is  refleded  and  refraded 
again  by  the  furface  A  B.  So  that  after  two  refradions  and  one  refledion, 
there  is  propagated  a  kind  of  fainter  Ray  e  m  nf^  whofe  pulfe  is  not  on- 
ly weaker  by  reafbn  of  the  two  refradions  in  the  furface  A  B,  but  by  rea- 
Ibn  of  the  time  Ipent  in  paffing  and  repalfing  between  the  two  furfaces 
AB  and  EF,  ef  which  is  this  fainter  or  weaker  pulfe  comes  behind  the 
pulle  cd'^{o  that  hereby  (the  (iirfaccs  A  B,  and  E  F  being  fo  ncer  toge- 
ther, that  the  eye  cannot  difcriminate  them  from  one)  this  confus'd  or 
duplicated  pulfe,  whole  ftrongeft  part  precedes,  and  whofe  weakeft  fol- 
lows, does  produce  on  the  Retina  (or  the  optick^  nerve  that  -covers  the 
bottom  of  the  eye)  the  fenlation  of  a  TeZ^'tJir. 

And  fecondly,  this  Tellow  will  appear  fo  much  the  deeper,  by  how 
much  the  further  back  towards  the  middle  between  c  d  and  c  d  the  fpu- 
rious  pulfe  ef  is  removed,  as  in  2  where  the  furface  B  C  being  further 
remov'd  from  E  F,  the  weaker  pulfe  ef  will  be  nearer  to  the  middle,  and 
will  make  an  impreffion  on  the  eye  of  a  Red. 

But  thirdly,  if  the  two  refleding  furfaces  be  yet  further  remov'd  afun- 
der'(asin  5  CD  and  EF  are)  then  will  the  weaker  pulfe  be  fo  farr 
behind,  that  it  will  be  more  then  half  the  diftance  between  cd  and  cd. 
And  in  this  cale  it  will  rather  feem  to  precede  the  following  ftronger 
pulle,  then  to  follow  the  preceding  one,  and  confequently  a  Blue  will  be 
generated.  And  when  the  weaker  pulfe  is  juft  in  the  middle  be  ween  two 
ftrong  ones,  then  is  a  deep  and  lovely  Tnrple  generated ,  but  when  the 
weaker  pulfe  ef  is  very  ncer  to  c  d^  then  is  there  generated  a  Green^ 
which  will  be  bluer^  or yellemr^  according  as  the  approximate  weak  pulfe 
does  precede  or  follow  the  ftronger. 

Now  fourthly,  if  the  thicker  Plate  chance  to  be  cleft  into  two  thinner 
Plates,  as  C  D  F  E  is  divided  into  two  Plates  by  the  furface  G  H  then 
from  the  compofition  arifing  from  the  three  refledions  in  the  furfaces 
C  D,  G  H,  and  EF,  there  will  be  generated  feveral  compounded  or  mixt 
colours,  which  will  be  very  differing,  according  as  the  proportion  be- 
tween the  thicknefles  of  thofe  two  divided  Plates  C  D  H  G,  and  G  H  F  E 
are  varied. 

And  fifthly,  if  thefe  furfaces  C  D  and  F  E  are  further  remov'd  afunder, 
the  weaker  pulfe  will  yet  lagg  behind  much  further,  and  not  onely  be 
coincident  with  the  fecond,  c  d^  but  lagg  behind  that  alfo,  and  that  fo 
much  the  more,  by  how  much  the  thicker  the  Plate  be ,  fo  that  by  de- 
giees  it  will  be  coincident  with  the  third  cd  backward  alfo,  and  by  de- 
grees, as  the  Plate  grows  thicker  with  a  fourth,  and  fo  onward  to  a  fifth, 
iixth,  feventh,  or  eighth ;  fo  that  if  there  be  a  thin  tranfparent  bodyjthat 
from  the  greateft  thinnefs  requifiteto  produce  colours,  does,  in  the  man- 
ner of  a  Wedge,by  degrees  grow  to  the  greateft  thicknefs  that  a  Plate  can 
be  ofjto  exhibit  a  colour  by  the  rcfledion  of  Light  from  fuch  a  body,there 
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fhallbe  generated  leveral  confecutions  of  colours^whofe  order  from  the 
thin  end  towards  the  thick,  ftiall  be  TeUovo^Rtd^  Purple^  Blue  fir  cen  ^  Tellorv^ 
Red^Pwrfk^Bluefireen ,  rel/ojv^Red^Purple^Blue^Green'^  relloTp^c.  and  thefe 
lb  often  repeated,  as  the  weaker  puKc  does  lole  paces  with  its  Primary^ 
tx  firft  pulfe,  and  is  coincident  with  a  fccond,  third,  fourth,fifth,fixth  &i. 
pulfe  behind  the  firft.  And  this,  as  it  is  coincident^  or  follows  from  the 
m(k.  Hypothefis  I  too)s.  of  colours,fo  upon  exeriment  have  I  found  it  in  mul- 
titudes of  inftances  that  feem  to  prove  it.  One  thing  which  feems  of  the 
greateft  concern  in  this  Hypothejis^  is  to  determine  the  greateft  or  leaft 
thicknelsrcquifitefortheieefre&s,  which,  though  I  have  not  been  want- 
ing in  attempting,  yet  fo  exceeding  thin  are  thek  coloured  Plates,  and  lb 
imperfcd:our  iI//Vr^<7pe,that  I  have  not  been  hitherto  (uccefsfull,though 
if  my  endeavours  (hall  anfwer  my  expedatiotis,!  ftiall  hope  to  gratifie  the 
curious  Reader  with  feme  things  more  remov'd  beyond  our  reach 
hitherto. 

Thus  have  Ijwith  as  much  brevity  as  I  was  able,  endeavoured  to  expli- 
cate (Hypothctically  at  leaft)  the  caufes  of  the  Phuenoniena.  I  formerly  re- 
cited, on  the  confideration  of  which  I  have  been  the  more  particular. 

Firll",  becaufe  I  think  thefe  I  have  newly  given  are  capable  bf  expli- 
cating all  the  Phanomena  of  colours,  not  onely  of  thofc  appearing  in  the 
Trifite,  Water-drop,  or  Rainbow,  and  in  laminated  or  plated  bodies,  but 
of  all  that  are  in  the  world,  whether  they  be  fluid  or  Iblid  bodies,  whe- 
ther in  thick  or  thin,  whether  tranfparent,  or  (eemingly  opacous,  as  t 
ftiall  in  the  next  Obfervation  further  endeavour  to  ftiew.  And  fecondly, 
becaule  this  being  one  of  the  tv/o  ornaments  of  all  bodies  dilcoverable 
by  the  fight,  whether  looked  on  with,  or  without  a  Mcrofcope^  it  feem'd 
to  deferve  (fomewhere  in  this  Trad,  which  contains  a  defcription  of  the 
Figure  and  Colour  of  fome  minute  bodies)  to  belbmewhat  the  more  in- 
timately enquird  into* 


Obfcrv,  X.   Of  M&idiYme^  and  Other  real  Colours. 

HAving  in  the  former  Difcourle,  from  the  Fundamental  caufe  of  Co- 
lour, made  it  probablcj  that  there  are  but  two  Colours,  and  ftiewn, 
that  the  Phantajm  of  Colour  is  caus'd  by  the  fenfation  of  the  oblique  ot 
uneven  pulfe  of  Light  which  is  capable  of  no  more  varieties  than  tWo 
that  arife  from  the  two  fides  of  the  oblique  pulfe,  though  each  of  thofe 
be  capable  of  infinite  gradations  or  degrees  (each  of  them  beginning 
from  White^  and  ending  the  one  in  the  decpeft  Scarlet  or  lellow^  the  other 
in  the  deepeft  ^/»e)  I  ftiall  in  this  SeBion  fet  down  fome  Ob(ervation$ 
which  I  have  made  of  other  colours,  fuch  as  Metalline  powders  tinging 
or  colour  d  bodies  and  leveral  kinds  of  tindures  or  ting'd  liquors,  all 
which,  together  with  thole  I  treated  of  in  the  former  Oblervation  will, 
I  fuppofe,  comprife  the  feveral  fubjeds  in  which  colour  isobferv'd  to 
be  inherent,  and  the  feveral  manners  by  which  it //^Aere/,  or  is  apparent 
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in  them.  And  here  I  (hall  endeavour  to  fliew  by  what  compofition  all  kind 
of  compound  colours  are  made,  and  how  there  is  no  colour  in  the  world 
but  may  be  made  from  the  various  degrees  of  thefe  two  colours,  together 
with  the  intermixtures  o£Black^znd  White. 

And  this  being  fo,  as  I  (hall  anon  ftiew,  it  feems  an  evident  argument 
to  me,  that  all  colours  whatfoever,  whether  in  Huid  or  folid,  whether 
in  very  tranlparent  or  feemingly  opacous^  have  the  fame  efficient  caufe, 
to  wit,  fome  kind  of  refraBion  whereby  the  Rays  that  proceed 
from  fuch  bodies,  have  their  pulk  ohliquated  or  confus'd  in  the  manner  I 
explicated  in  the  former  ScUion  ^  that  is,  a  Red  is  caus'd  by  a  duplicated 
or  confus'd  pulfe,  whofe  ftrongeft  pulfe  preccdes,and  a  weaker  follows  : 
and  a  Blue  is  caus'd  by  a  confus'd  pulfe,where  the  weaker  pulfe  precedes, 
^nd  the  ftronger  follows.  And  according  as  thefe  are,  more  or  le6,  or 
varioufly  mixt  and  compounded,  fo  arc  the  fenfations^  and  confequently 
the  pbantafms  of  colours  diverjtfied. 

To  proceed  therefore  5  I  fuppole,  that  all  tranlparent  colour'd  bodies, 
whether  fluid  or  folid,  do  conlift  at  leaft  of  two  parts,  or  two  kinds  of 
fijbftaiices,  the  one  of  a  fubftance  of  a  Ibmewhat  differing  refraStion  (xom 
the  other.  That  one  of  thefe  fiibftances  which  may  be  call'd  the  tinpng 
(ubflance,  does  confifl  of  diftind  parts,  or  particles  of  a  determinate  big- 
nefs  which  are  dijjeminated^  or  difpers'd  all  over  the  other  :  That  thefe 
particles,  if  the  body  be  equally  and  uniformly  colour  d,  are  evenly 
f  ang'd  and  difpers'd  over  the  other  contiguous  body  5  That  where  the 
body  is  deepcft  ting'd,  there  thefe  particles  are  rang'd  thickef):  5  and 
where  'tis  but  faintly  ting'd,  they  are  rang'd  much  thinner,  but  uniformly. 
That  by  the  mixture  of  another  body  that  unites  with  either  of  thefe, 
which  has  a  differing  refraction  from  either  of  the  other,  quite  differing 
effeds  will  be  produc'd,that  is,the  confecutions  of  the  confus  d  pulfes  will 
be  much  of  another  kind,  and  confequently  produce  other  fenfations  and 
phantafms  of  colours,  and  from  a  Red  may  turn  to  a  Blue^  or  from  a  Blue 
to  a2fe£/,&c. 

Now,  that  this  may  be  the  better  underflood,  I  fhall  endeavour  to  ex- 
plain my  meaning  a  little  more  fenfible  by  a  Scheme  :  Suppofe  we  there- 
fore in  the  feventh  Figure  of  the  fixth  Scheme,  that  A  B  C  D  reprefents  a 
Veflel  holding  a  ting'd  liquor,  let  1 1 1 1 1,&c.  be  the  clear  liquorsand  let 
the  tinging  body  that  is  mixt  with  it  be  E  E,  &c.  F  F,  &c.  G  G,  &c, 
H  H,  d^c.  whofe  particles  (whether  round,  or  fbme  other  determinate 
Figure  is  little  to  our  purpofe)are  firff  of  a  determinate  and  equal  bulk. 
Next,  they  are  rang'd  into  the  form  of  g^mmnnx^  or  Equilaterotriangu^ 
lor  order,  which  that  probably  they  are  fo,and  why  they  are  fb,!  fhall  elfe* 
where  endeavour  to  fhcw.TlHrdly,thcy  are  of  fiich  a  nature,as  does  either 
more  eafily  or  more  difficultly  tranfmit  the  Rays  of  light  then  the  liquor  5 
if  more  eafily,a  Blue  is  generated,  and  if  more  difficultly,  a  Red  or  Scarkt. 

And  firff ,  let  us  fuppofe  the  tinging  particles  to  be  of  a  fubff  ance  that 
does  more  iftrpede  the  Ra)is  of  light ,  we  fhall  find  that  the  pulfe  or 
wave  of  light  mov'd  from  AD  to  B  C,  will  proceed  on,through  the  con- 
taining medium  by  the  pulfcs  or  waves  K  K,  L  L,  M  M,  N  N,  O  O5  but 

becaufe 
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becaufe  feveral  of  thefe  Rays  that  go  to  the  conftitution  of  thefe  pulfes 
will  be  Hugged  or  ftopped  by  the  tinging  particles  EjFjGjH ,  therefore 
there  ftall  be  a  fecunddry  and  weak  pulfe  that  (hall  follow  the  Ray,  name- 
ly P  P  which  will  be  the  weaker ;  firft,  becaufe  it  has  fufFer'd  many  re* 
frafiions  in  the  impeding  body  5  next^  for  that  the  Rays  will  be  a  little 
difpers  d  or  confus'd  by  reafon  of  the  refraction  in  each  of  the  particles, 
whether  ramd  01  affguUr-,  and  this  will  be  more  evident,  if  we  a  little 
moreclofely  examine  any  one  particular  tinging  Globule. 

Suppofe  we  therefore  A  B  in  the  eighth  Fgure  of  the  fixth  Schetfie^  to 
reprefent  a  tinging  Globule  or  particle  which  has  a  greater  refrattion  than 
the  liquor  in  which  it  is  contained :  Let  C  D  be  a  part  of  the  pulie  of  light 
which  \$  propagated  through  the  containing  medium-^  this  pulfe  will  be  a 
little  ftopt  or  impeded  by  the  Globule^  and  fo  by  that  time  the  pulfe  is 
paft  to  E  F  that  part  of  it  which  has  been  impeded  by  paffing  through  the 
Globule^  will  get  but  to  L  and  fo  that  pulfe  which  has  been  propa- 
gated through  the  Globule^  to  wit,  L  M,  N  O,  P  Q,,  will  always  come 
behind  the^pulfcs  E  F,  G     I &t. 

Next,  by  reafon  of  the  greater  impediment  in  A  B,  and  its  Globular  Fi- 
gure, the  Rays  that  pafi  through  it  will  be  difpers'd,  and  very  much  feat- 
ter  d.Whence  C  A  and  D  B  which  befofe  went  direB  and  paralkl.y/'\\\  after 
the  refraction  in  A  B,  dwerge  and  ipread  by  A  P,  and  B  fo  that  as  the 
Rays  do  meet  with  more  and  more  of  thefe  tinging  particles  in  theh: 
way,  by  fo  much  the  more  will  the  pulfe  of  light  further  lagg  behind 
the  clearer  pulfe,  or  that  which  has  fewer  refraftions,  and  thence  the 
deeper  will  the  colour  be,  and  the  fainter  the  light  that  is  trajeded 
through  it  5  for  not  onely  many  Rays  are  refleded  from  the  lurfaces  of 
A  B,  but  thofe  Rays  that  get  through  it  are  very  much  dilbrdered. 

By  this  Hypohep  there  is  no  one  experiment  of  colour  that  I  have  yet 
met  with,  but  may  be,  I  conceive,  very  rationably  fe)lv'd,  and  perhaps, 
had  I  time  to  examine  feveral  particulars  requifite  to  the  demonftration 
of  it,  I  might  prove  it  more  than  probable,  for  all  the  experiments  about 
the  changes  and  mixings  of  colours  related  in  the  Treatife  of  Colours, 
publiftiedby  the  If/comparable  Mr.  ^oy^j  and  multitudes  of  others  which 
I  have  obferv'd,  do  fo  ea/ily  and  naturally  ffow  j&om  thofe  principles,thac 
I  am  very  apt  to  think  it  probable,  that  they  own  their  produfl:ion  to  no 
other  fecundary  caufe  :  As  to  inftance  in  two  or  three  experiments.  In  the 
twentieth  Experiment,  this  t^oble  Au^hour  has  (hewn  that  the  deep  bluijh 
purple-colour  of  Violets^  may  be  turn'd  into  a  Green ^  by  Akalizats  Salti, 
and  to  a  -K^^by  acid  5  that  is,  a  Purple  confifts  of  two  colours,  a  deep  Red^ 
and  a  deep  Blue ,  when  the  Blue  is  diluted,  or  altered,  or  deftroy  'd  by 
4eid  Salts, the  Red  becomes  predominant,  but  when  the  Red  is  diluted  by 
Alcalizate,  and  the  Blue  heightned,  there  is  generated  a  Green  t,  for  of  a 
diluted,  is  made  a  Xellom,  and  TeUorp  and  Bhte  make  a  Green, 

Now,  becaufe  thejJ'»r/<?iKf  pulfes  which  caufe  a  jftei^  and  a  ^Are,  do  the 
one  follow  the  clear  pulfe,  and  the  other  precede  it,  it  ufually  follows, 
that  thofe  Saline  refra^ing  bodies  which  do  dihtt  the  colcHir  of  the  one, 
do  deepen  that  of  the  other.  And  this  will  be  made  manifefl:  byal- 

tnoft 
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moft  all  kinds  of  Purples^  and  many  forts  of  Greens^  both  thefe  colours 
confifting  of  mixt  colours ,  for  if  we  fuppole  A  and  A  in  the  ninth  Figure, 
to  reprefent  two  pulfes  of  clear  light,  which  follow  each  other  at  a  con- 
venient diftance,  A  A,  each  of  which  has  a  prions  pulfe  preceding  it,  as 
BB5  which  makes  a  ^/^fjand  another  following  it,  as  CC,  which  makes  a 
Red,  the  one  caus'd  by  tinging  particles  that  have  a  greater  refra6l:ion5the 
other  by  others  that  have  a  left  refrading  quality  then  the  liquor  or 
MeKjiruum  in  which  thefe  arc  diflolv'd,  whatfoever  liquor  does  to  alter 
the  refraction  of  the  one,  without  altering  that  of  the  other  part  of  the 
ting'd  liquor,  muft  needs  very  much  alter  4:he  colour  of  the  liquor  3  for 
if  the  refraction  of  the  dijjolvent  be  increas'd,  and  the  refraftion  of  the 
tinging  particles  not  altered,  then  will  the  preceding  Jpurious  pulfe  be 
fhortned  or  ftopt,  and  not  out-run  the  clear  pulfe  fo  much ,  fo  that  B  B 
will  become  E  E,  and  the  BIhc  be  diluted^  whereas  the  other  jpurious 
pulfe  which  follows  will  be  made  to  lagg  much  more,  and  be  further  be- 
hind A  A  than  before,  and  C  C  will  become  /  and  lb  the  Tel/ow  or 
Red  will  be  heightned. 

A  Sail  fie  liquor  therefore,mixt  with  another  ting'd  liquor,may  alter  the 
colour  of  it  feveral  ways,  either  by  altering  the  refraftion  of  the  liquor  in 
which  the  colour  fwims ;  or  lecondly  by  varying  the  refi  aftion  of  the  co- 
loured particles,  by  uniting  more  intimately  either  with  Ibme  particular 
cerfnfcles  of  the  tinging  body,  or  with  all  of  them,  according  as  it  has  a 
congruity  to  (bme  more  efpecially,  or  to  all  alike ;  or  thirdly,  by  uniting 
and  interweaving  it  felf  with  fome  other  body  that  is  already  joyn  d 
with  the  tinging  particles,  with  which  fiibftance  it  may  have  a  congruity^ 
though  it  have  very  little  with  the  particles  themlclves :  or  fourthly,  it 
may  alter  the  colour  of  a  ting'd  liquor  by  dif-joyning  certain  particles 
which  were  before  united  with  the  tinging  particles,  which  though  they 
were  fome  what  congruous  to  thele  particles,  have  yet  a  greater  congruity 
with  the  newly  infnsd  Saline  menfiruHm,  It  may  likewile  alter  the  co- 
lour by  further  diflblving  the  tinging  fiibftance  into  Imaller  and  fmaller 
particles^  and  fo  diluting  the  colour ,  or  by  uniting  leveral particles  toge- 
ther as  in  precipitations,  and  fo  deepning  it,  and  fome  foch  other  ways, 
which  many  experiments  and  comparifons  of  differing  trials  together, 
might  eafily  inform  one  of. 

From  thefo  Principles  applied ,  may  be  made  out  all  the  varieties 
of  colours  obfervable,  either  in  liquors,  or  any  other  ting'd  bodies,  with 
great  eafe,and  I  hope  intelligible  enough,  there  being  nothing  inthew^'- 
tion  of  colour,  or  in  the  fuppos'd  produftiotijbut  is  very  conceivable,  and 
may  be  poffible. 

The  greateft  difficulty  that  I  find  againft  this  Hypothejis^  is,  that  there 
fcem  to  be  more  diftind  colours  then  two,  that  is,  then  Yellow  and  Blue. 
This  Objection  is  grounded  on  this  reafon,  that  there  are  feveral  Reds, 
which  diluted,  make  not  a  Saffron  or  pale  Yellow,  and  therefore  Red,  or 
Scarlet  feems  to  be  a  third  colour  diftindt  from  a  deep  degree  of  Yellow. 

To  which  I  anfwer,  that  Saffron  affords  us  a  deep  Scarlet  tindure,which 
may  be  diluted  into  as  pale  a  Yellow  as  any,  either  by  making  a  weak  fo- 

lution 
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lution  of  the  Saffron,  by  infiifing  a  Irnall  parcel  of  it  into  a  great  quantity 
of  liquor,  as  in  fpirit  of  Wine,  or  elfe  by  looking  through  a  very  thin 
quantity  of  the  tindure,  and  which  may  be  heightn  d  into  the  lovelieft 
Scarletjby  looking  through  a  very  thick  body  of  this  tinfture,or  through 
a  thinner  parcel  ofit,which  is  highly  impregnated  with  the  tinging  body, 
by  having  had  a  greater  quantity  of  the  Saffron  diflblv'd  in  a  fmaller  par^ 
eel  of  the  liquor. 

NoWj  though  there  may  be  fbme  particles  of  other  tinging  bodies  that 
give  a  lovely  Scarlet  alfo^which  though  diluted  never  ib  much  with  liquor, 
or  looked  on  through  never  fo  thin  a  parcel  of  ting'd  liquor,will  not  yet 
afford  a  pale  Yellow,  but  onely  a  kind  of  faint  Red  5  yet  this  is  no  argu- 
ment but  that  thofe  ting'dparticles  may  have  in  them  the  faintefi:  degree  of 
YelloWjthough  we  may  be  unable  to  make  them  exhibit  it^For  that  power 
o(  being  diluted  depending  upon  the  divifibility  of  the  ting'd  body,  if  I 
am  unable  to  make  the  tinging  particles  fo  thin  as  to  exhibit  that  colour, 
it  does  not  therefore  folloWjthat  the  thing  is  impoffible  to  be  done ,  now, 
the  tinging  particles  of  fome  bodies  are  of  fuch.  a  nature,  that  unlels  there 
be  found  ibme  way  of  comminuting  them  into  lefs  bulks  then  the  liquot 
does  diflolve  them  into,  all  the  Rays  that  pals  through  them  muft  necef- 
iarily  receive  a  tindure  fo  deep,  as  their  appropriate  refraftions  and  bulks 
compar  d  with  the  proprieties  of  the  diflolving  liquor  muft  neceflarily 
difpofe  them  to  emprefs,  which  may  perhaps  be  a  pretty  deep  Yellow, 
or  pale  Red. 

And  that  this  is  not  gratis  di^um^  I  fhall  add  oneinftanceof  this  kind, 
wherein  the  thing  is  moft  manifeft. 

If  you  take  Blue  Smalt ^  you  fhall  find,  that  to  afford  the  deepeft  Blue, 
which  c£teris  paribus  h;\s  the  greateft  particles  or  lands  ^  and  if  you  fur- 
ther divide,  or  grind  thofe  particles  on  a  Grindftone,  or  porphyry  ftone, 
you  may  by  comminnting  the  fands  of  it,  dilute  the  Blue  into  as  pale  a  one 
as  you  pleafe,  which  you  cannot  do  by  laying  the  colour  thin  5  for  where- 
foever  any  fingle  particle  is^  it  exhibits  as  deep  a  Blue  as  the  whole  mafs. 
Now,  there  are  other  Blues,  which  though  never  fo  much  ground,  will 
not  be  </77«fe<5^  by  grinding,  becaule  confiftingof  very  fmall  particles,  ve- 
ry deeply  ting'd,they  cannot  by  grinding  be  aftually  feparated  into  fmal- 
ler particles  then  the  operation  of  the  fire,  or  fome  other  diffolving  men- 
firuum^has  reduc'd  them  to  already. 

Thus  all  kind  of  Metalline  colours,  whether  precipitated^  fublimd^  cat- 
cind,  or  otherwile  prepar'd,  are  hardly  chang'd  by  grinding,  as  ultrd 
Marine  is  not  more  diluted-,  nor  is  Vermilion  or  Red-lead  made  of  a  more 
faint  colour  by  grinding ,  for  the  fmalleft  particles  of  thefe  which  I  have 
view'd  with  ray  greateft  Magnifying-Glafs,  if  they  be  well  enlightned,  ap- 
pear very  deeply  ting'd  with  their  peculiar  colours  5  nor,  though  I  have 
magnified  and  enlightned  the  particles  exceedingly,  could  I  in  many  of 
them,  perceive  them  to  be  tranfparent,  or  to  be  whole  particles,  but  the 
finalleft  fpccks  that  I  could  find  among  well  ground  Vermilion  and  Red- 
lead^  feem'd  to  be  a  Red  mals,  compounded  of  a  multitude  of  lefs  and  lels 
motes,  which  ftickingtogether,compos'd  a  bulk,  not  one  thouland  thou- 
fandth  part  of  the  fmalleft  vifible  fand  or  mote.  And 
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And  this  I  find  generally  in  moft  MetalUm  colours,  that  though  they 
confift  of  parts  fo  exceedingly  Imall^yet  are  they  very  deeply  ting'djthey 
being  fo  ponderous,  and  having  fuch  a  multitude  of  terreftrial  particles 
throng'd  into  a  little  room  ^  fo  that  'tis  difficult  to  find  any  particle  trans- 
parent or  rcfembling  a  pretious  ftone,  though  not  impoffible ,  for  I  have 
obferv'd  divers  fuch  ftiining  and  refplendent  colours  intermixt  with  the 
particles  of  Cinnaber^  both  natural  and  artificial,  before  it  hath  been 
ground  and  broken  or  flaw'd  into  Vermilian  :  As  I  have  alfo  in  Orpiment^ 
Red-lead^  and  Bife^  which  makes  me  fuppole,  that  thofe  metalline  co\o\ix% 
are  by  grinding,  not  oncly  broken  and  feparated  actually  into  fmaller 
pieces,  but  that  they  are  alfo  flaw'd  and  brufed  jWhence  they,  for  the 
moft  partjbecome  opacous^ik^  flaw'd  Cryftal  or  GlaiSjC^^-.  But  for  Smalts 
and  verdituresj  I  have  been  able  with  a  Microfcope  to  perceive  their  par- 
ticles very  many  of  them  tranfparent. 

Now,  that  the  others  alfo  may  be  tranfparent,  though  they  do  not  ap- 
pear fo  to  the  Microfcope ^m&y  be  made  probable  by  this  Experiment :  that 
if  you  take  ammel  that  is  almoft  opacous,  and  grind  it  very  well  on 
a  Torphyry^  ox  Serpentine^  the  fmall  particles  will  by  reafon  of  their  flaws, 
appear  perfedly  opacous  j  and  that  'tis  the  flaws  that  produce  this  opa- 
coujhef^  may  be  argued  from  this^  that  particles  of  the  fame  Ammel  much 
thicker  if  unflaw'd  will  appear  foniewhat  tranfparent  even  to  the  eye  5 
and  firom  this  alfo,  that  the  moft  tranfparent  and  clear  Cryftal,  if  heated 
in  the  fire,  and  then  fuddenly  quenched,  fo  that  it  be  all  over  flaw'd, 
will  appear  opacous  and  white. 

And  that  the  particles  Metalline  colours  are  tran(parent,may  be  argu- 
ed yet  further  from  this,that  the  Cry  ftals,or  Vitriols  of  all  Metals,are  tranf- 
parent, which  fince  they  confift  oi  metalline  as  well  as  faline  panicles, 
thofe  metalline  onts  muft  be  tranfparent,  which  is  yet  further  confirm'd 
from  this,  that  they  have  for  the  moft  part,  appropriate  colours  7  fo  the 
vitriol  Gold  is  Yellow  5  of  Copper,Blue,and  fometim.es  Green,  of  Iron, 
green  j  of  Tinn  and  Lead,  a  pale  White ,  of  Silver,a  pale  Blue,C^f. 

And  next,the  Solution  of  all  Metals  into  menftruums  are  much  the  lame 
with  the  Vitriols^  or  Cryftals.  It  feems  therefore  very  probable,  that 
thofe  colours  which  are  made  by  the  precipitation  of  thofe  particles  out 
of  the  menfiruums  by  tranfparent  precipitating  liquors  ftiould  be  tranfpa- 
rent alfo.  Thus  Gold  precipitates  with  oyl  of  Tartar^  or  fpirit  ofVrine  in- 
to a  brown  Yellow.  Copper  with  fpirit  oiVrine  into  a  Mucous  blue, 
which  retains  its  tranlparency.  A  folution  of  fublimate  (as  the  fame  II- 
luftrious  Authour  I  lately  mentioned  fhews  in  his  40.  Experiment)  precipi- 
tates with  oyl  of  Tartar  per  deliquium^  into  an  Orange  colour 'd  preci* 
pitates  nor  is  it  Icfs  probable,  that  the  calcination  of  thofe  Vitriols  by 
the  fire,fhould  have  their  particles  tranfparent :  Thus  Saccarum  Satnrni^ 
or  the  Vitriol  of  Lead  by  calcination  becomes  a  deep  Orange-colour'd 
/az»?««?,  which  is  a  kind  of  precipitation  by  fome  Salt  which  proceeds  firom 
the  fire  5  common  Vitriol  calcind,  yields  a  deep  Brown  Red,  €^'C. 

A  third  Argument,  that  the  particles  of  Metals  are  tranfparent,  is,  that 
being  calcind^  and  melted  with  Glafs^  they  tinge  the  Glafi  with  tranfpa- 
rent 
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rent  colours.  Thus  the  Calx  of  Silver  tinges  the  Glafs  on  which  it  is  an- 
neal'd  with  a  lovely  Yellow,or  Cold  colourjd'c. 

And  that  the  parts  of  Metals  are  tranfparent,  may  be  farther  argued 
from  the  tranfparency  of  Leaf-gold,  which  held  againfl:  the  light,  both 
to  the  naked  eye,  and  the  Microfiope^  exhibits  a  deep  Green.  And 
though  I  have  never  feen  the  other  Metals  laminated  lb  thin,  that  I  was 
able  to  perceive  them  tranfparent,  yet,  for  Copper  and  Brafs,  if  we  had 
the  fame  conveniency  for  laminating  themjas  we  have  for  Gold,we  mightj 
perhapSjthrough  fuch  plates  or  Ieaves,find  very  differing  degrees  of  Blue, 
or  Green  5  for  it  feems  very  probable^  that  thole  Rays  that  rebound  from 
them  ting'dj  with  a  deep  Yellow,  or  pale  Red,  as  from  Copper,  or  with 
a  pale  Yellow,as  from  Brafs,  have  paft  through  them  j  for  I  cannot  con- 
ceive how  by  refledion  alone  thofe  Rays  can  receive  a  tinfture,  taking 
any  Hj/pothejis  extant. 

So  that  we  fee  there  may  a  fufficient  reafon  be  drawn  from  thele  in- 
ftances,  why  thole  colours  which  we  are  unable  to  dilttte  to  the  paleft 
Yellow,  or  Blue,or  Green^  are  not  therefore  to  be  concluded  not  to  be  a 
deeper  degree  of  them  5  for  fuppofing  we  had  a  great  company  of  fmall 
Globular  elfcnce  Bottles,or  roundGlafs  bubbles,about  the  bignels  of  aWal- 
nut^  fiird  each  of  them  with  a  very  deep  mixture  of  Saffron^  and  that 
every  one  of  them  did  appear  of  a  deep  Scarlet  colour,  and  all  of  them 
together  did  exhibit  at  a  diftance,  a  deep  dy'd  Scarlet  body.  It  does  not 
follow,becaufe  after  we  have  come  nearer  to  this  congeries ^ox  mafi,and  di- 
vided it  into  its  parts,  and  examining  each  of  its  parts  fcverally  or  apart, 
we  find  them  to  have  much  the  lame  colour  with  the  whole  mafs  5  it  does 
not,  I  fay,  therefore  follow,  that  if  we  could  break  thofe  Glohvles  fmaller^ 
or  any  other  ways  come  to  fee  a  fmaller  or  thinner  parcel  of  the  ting'd 
liquor  that  filfd  thole  bubblesjthat  that  ting'd  liquor  muft  always  appear 
Red,  or  of  a  Scarlet  hue,  fince  if  Experiment  be  made.the  quite  contrary 
will  enfiie  ^  for  it  is  capable  of  being  dilnted  into  the  paleft  Yellow. 

Now,that  I  might  avoid  all  the  Objections  of  this  kind,  by  exhibiting 
an  Experiment  that  might  by  ocular  proof  convince  thole  whom  other 
reafons  would  not  prtvail  with,  I  provided  me  a  Prifmatiral  Glaf^  made 
hoUoWj  juft  in  the  form  of  a  Wedge,  fuch  as  is  reprefented  in  the  tenth 
Figure  of  the  fixth  Scheme,  The  two  parallelogram  fides  A  B  C  D,  A  B  E 
which  met  at  a  point,  were  made  of  the  cleareft  Looking-glafs  plates  well 
ground  and  polifti'd  that  I  could  get^thefe  were  joyn'd  with  hard  cement 
to  the  triangular  fides,  B  C  E,  A  D  F,  which  were  of  Wood  5  the  Paralleh^ 
gram  bafe  B  C  E  F,  likewiie  was  of  Wood  joyn'd  on  to  the  reft  with  hard 
cement,  and  the  whole  Prifmatical  Box  was  exaftly  ftopt  every  where, 
but  onely  a  little  hole  near  the  bafe  was  left,whereby  the  VelTfil  could  be 
fiird  with  any  liquor,  or  emptied  again  at  pleafure. 

One  of  thefe  Boxes  (for  I  had  two  of  them)  I  fill'd  with  a  pretty  deep 
tmdcnieoi  Aloes ^  drawn  onely  with  fair  Water,  and  then  ftopt  the  hole 
ynth  a  piece  of  Wax,  then,by  holding  this  Wedge  againft  the  Light,  and 
looking  through  it,  it  was  obvious  enough  to  fee  the  tinfture  of  the  liquor 
near  the  edge  of  the  Wedge  where  it  was  but  very  thin,  to  be  a  pale  but 

M  well 


74 


Micrograph  I  A. 


well  colour  d  YelloWj  and  further  and  further  from  the  edge,  as  the 
quor  grew  thicker  and  thickerjthis  tinfture  appear  d  deeper  and  deeper, 
io  that  near  the  blunt  endjWhich  was  feven  Inches  fromthe  edge  and  three 
Inches  and  an  half  thick  ^  it  was  of  a  deep  and  well  colour'd  Red.  Now, 
the  clearer  and  purer  this  tindture  be,  the  more  lovely  will  the  deep 
Scarlet  be,  and  the  fouler  the  tinfture  be,  the  more  dirty  will  the  Red 
appear  ^  fo  that  fome  dirty  tinftures  have  afforded  their  decpeft  Red 
much  of  the  colour  of  burnt  Oker  or  Spanifi  brown^others  as  lovely  a  co- 
lour as  Vermilion^  and  fome  much  brighter  3  but  feveral  others,  according 
as  the  tinftures  were  worfe  or  more  foul,  exhibited  various  kinds  of  Reds, 


The  other  of  thefe  Wedges,  I  fill'd  with  a  raoft  lovely  tinfture  of  Cop- 
per, drawn  from  the  filings  of  it,with  fpirit  o^Vrine^  and  this  Wedge  held 
as  the  former  againfi:  the  Light,  afforded  all  manner  of  Blues,  from  the 
fainteft  to  the  deepeft,fo  that  I  was  in  good  hope  by  thele  t wo,to  have  pro- 
duc'd  all  the  varieties  of  colours  imaginable ,  for  I  thought  by  this  means 
to  have  been  able  by  placing  the  two  Parallelogram  fides  together,  and 
the  edges  contrary  waySjto  have  fo  mov'd  them  to  and  fro  one  by  another, 
as  by  looking  through  them  in  feveral  places,  and  through  feveralthick- 
nefles,  I  fhould  have  compounded,  and  confcquently  have  fcen  all  thole 
colours,  which  by  other  like  compofitions  of  colours  would  have  enfued. 

But  infl:eed  of  meeting  with  what  I  look'd  for,  I  met  with  fomewhat 
more  admirable  5  and  that  was,  that  I  found  my  felf  utterly  unable  to  fee 
through  them  when  placed  both  together,  though  they  were  tranfparent 
enough  v/hen  afunder  ,  and  though  I  could  fee  through  twice  the  thick- 
nefs,  when  botht)f  them  were  filfd  with  the  fame  colour'd  liquors,  whe- 
ther both  with  the  Yellow,  or  both  with  the  Blue,  yet  when  one  was  fill'd 
with  the  Yellow,  the  other  with  the  Blue,and  both  looked  through,  they 
both  appeared  dark,  onely  when  the  parts  near  the  tops  were  look  a 
through,  they  exhibited  Greens,  and  thofeof  very  great  variety,  as  I  ex- 
peftedjbut  the  Purples  and  other  colours,!  could  not  by  any  means  make, 
whether  I  endeavour'd  to  look  through  them  both  againfi  the  Sun,  or 
whether  I  plac'd  them  againfi  the  hole  of  a  darkned  room. 

But  notwithf^anding  thismif-ghefiing,  I  proceeded  on  with  my  trial  in 
a  dark  room,  and  having  two  holes  near  one  another,  I  was  able,  by 
placing  my  Wedges  againfi  them^to  mix  the  ting'd  Rays  that  pafl  through 
them,  and.  fell  on  a  fheet  of  white  Paper  held  at  a  convenient  diflance 
from  them  as  I  pleas'd  3  fo  that  I  could  make  the  Paper  appear  of  what 
Colour  I  wouldjby  varying  the  thicknefles  of  theWedges,and  confequent* 
ly  the  tindure  of  the  Rays  that  pafl  through  the  two  holes,  and  fome* 
times  alfo  by  varying  the  Paper,  that  is,  infleed  of  a  white  Paper,  holding 
a  gray,  or  a  black  piece  of  Paper. 

Whence  I  experimentally  found  what  I  had  before  imagin'd,  that  all 
the  varieties  of  colours  imaginable  are  produc'd  from  feveral  degrees  of 
thefe  two  colours,  namely.  Yellow  and  Blue,  or  the  mixture  of  them 
with  light  and  darknefs,  that  is,  white  and  black.  And  all  thofe  almoft 
infinite  varieties  v/hich  Limners  and  Painters  are  able  to  make  by  com- 
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pounding  thofe  feveral  eoJours  they  Jay  on  their  Shth  or  Palads^  are  no- 
thing elfe,  but  fome  ceifipofitnm^  made  upoffome  one  or  more^  or  all  of 
thefe  four. 

NoWjwhereas  it  may  here  again  be  Qb)e(^ed>that  neither  can  the  Reds 
be  made  out  of  the  Yellows,  added  togetheVjOr  laid  on  in  greater  or  leis 
quantity,  nor  cjijn  the  Yellowsi  be  made  out  of  the  Reds  though  laid  ne- 
ver fo  thin^  and  as  for  the  addition  of  Wliiteor  BJack,  they  donothit^ 
but  either  whiten  or  darken  the  colours  to  which  they  are  added^and  not 
at  all  make  them  of  any  other  kind  of  colour;  asforinftance,  VenmliaUy 
by  being  tempered  with  White  Lead;  does;  not  ataU  grow  more  Yellow, 
but  onely  there  is  made  a  whiter  kind  of  Red.  Nor  does  Yellow  Ok§r^ 
though  laid  never  fo  thick ,  produce  the  colour  of  VermilioH^  nor  though 
it  be  tcmper'd  with  Black,  does  it  at  all  make  a  Red  5  nay,  though  it  be 
temper'd  with  White,  it  will  not  afford  a  fainter  kind  of  Yellow,  luch  as 
majiicut^  but  onely  a  whiten'd  Yellow  5  nor  will  the  Blues  be  diluted  or 
deepned  after  the  manner  I  fpeak  of,  as  I/rdico  will  never  afford  lb  fine  a 
Blue  as  Vkramarine  or  Bifi  5  nor  will  it,temper'd  with  VermiliQn^  ever  aP 
ford  a  Greenjthough  each  of  them  be  never  fo  much  temper  d  with  white. 

To  which  I  anfwer,that  there  is  a  great  difterence  between  diluting  a. 
colour  and  whitening  of  it ,  for  diluting  a  colour,  is  to  make  the  colour  d 
parts  more  thin,  fo  that  the  ting'd  light,  which  is  made  by  traje^ing 
thofe  ting'd  bodies,  does  not  receive  lb  deep  a  tinfture  ^  but  white  ning 
a  colour  is  onely  an  intermixing  of  many  clear  reflexions  of  light 
among  the  fame  ting'd  parts  ^  dcepning  alio,  and  darkning  or  blacking  a 
colour,  are  very  different  j  for  deepning  a  colour,  is  to  make  the  li^ht 
pals  through  a  greater  quantity  of  the  fame  tinging  body  5  and  darkning 
or  blacking  a  colour,  is  onely  interpofing  a  multitude  of  dark  or  black 
ipots  among  the  fame  ting'd  parts,  or  placing  the  colour  in  a  more  faint 
light. 

Firftthereforejasto  the  former  of  thefe  opcrations,that  is,diluting  and 
deepning,  moft  of  the  colours  us'd  by  the  Limners  and  Painters, are  in- 
capable of,  to  wit.  Vermilion  and  Red-le4dj  and  O^r,  becaufe  the  ting'd 
parts  are  fo  exceeding  fmall,  that  the  moft  curious  Grindftones  we  have, 
are  not  able  to  fepar^te  them  into  parts  aftually  divided  fo  fmall  as  the 
ting'd  particles  are  ^  for  looking  on  the  moft  curioully  ground  Ver- 
miliony  and  Ol^er^  and  Red-lead^  I  could  perceive  that  even  thofe  fmall 
eorpufcks  of  the  bodies  they  left  were  compounded  of  many  pieces,  that 
is,  they  feem'd  to  be  fmall  pieces  compounded  of  a  multitude  of  lefier 
ting'd  parts :  each  piece  feeming  almoft  like  a  piece  of  Red  Glals,or  ting'd 
Cryftal  all  flaw'd ,  fo  that  unlefs  the  Grindftone  eoul^  actually  divide 
them  into  foaller  pieces  then  thofe  flaw'd  particles  were,  which  com- 
pounded that  ting'd  mote  I  could  fee  with  my  Microfco^^  it  would  be 
impoffible  to  dilute  the  colour  by  grinding,  which,  becaufe  the  fineft  we 
have  will  not  reach  to  do  in  Verntilien  or  Oker^  therefore  they  cannot  at 
all,  or  very  hardly  be  diluted. 

Other  colours  indeed,  whofe  ting'd  particles  are  fuch  as  may  be  made 
Ijnallcr,  by  grinding  thcii^  colour,  may  be  diluted.  Thus  feveral  of  the 

M  3  Blues 
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Blues  may  be  diluted ^ais  Smalt  and  jSi/e ;  and  Mafticftt ^which  is  YelloWjmay 
be  made  more  faint :  And  even  Vermilion  it  felf  may,  by  too  much  grind- 
ing, be  brought  to  the  colour  o£  Red-lead^  which  is  but  an  Orange  colour, 
which  is  confeft  by  all  to  be  very  much  upon  the  Yellow.  Now,  though 
perhaps  fomcwhat  of  this  diluting  of  Vermilion  by  overmuch  grinding 
may  be  attributed  to  the  Grindftone,  or  muller,  for  that  forac  of  their 
parts  may  be  worn  off  and  mixt  with  the  colour,  yet  there  feems  not  ve- 
ry much,  for  I  have  done  it  on  a  Serpentine-ftonc  with  a  muller  made  of  a 
Pebble,  and  yet  obferv'd  the  fame  effeft  follow. 

And  fecondly,  as  to  the  other  of  thefe  operations  on  colours,  that  is, 
the  deepning  of  them.  Limners  and  Painters  colours  are  for  the  moft  part 
alio  uncapable.  For  they  being  for  the  moft  part  opacous  ^  and  that  opa- 
coujhef^  as  I  faid  before,  proceeding  from  the  particles,  being  very  much 
flaw'd.  unlels  we  were  able  to  joyn  and  re-unite  thole  flaw'd  particles 
again  into  one  piece^  we  (hall  not  be  able  to  deepen  the  colour,  which 
fince  we  are  unable  to  do  with  moft  of  the  colours  which  are  by  Painters 
accounted  opacoui^  we  are  therefore  unable  to  deepen  them  by  adding 
more  of  the  fame  kind. 

But  becaufe  all  thole  opacons  colours  have  two  kinds  of  beams  or  Rays 
rcflefted  from  them,that  is,Rays  unting'd,which  arc  onely  refleded  from 
the  outward  furface,  without  at  all  penetrating  of  the  body^and  ting'd 
Rays  which  are  reflefted  from  the  inward  furfaces  or  flaws  after  they 
havefuffer  d  a  two-fold  refradion  5  and  becaulc  that  tranfparent  liquors 
mixt  with  fuch  corpufcles^  do,for  the  moft  part,  take  off  the  former  kind 
of  refledion  5  therefore  thefe  colours  mixt  with  Water  or  Oyl,  appear 
much  deeper  than  when  dry,fbr  moft  part  of  that  white  reflection  from  the 
outward  lurface  is  remov'd.  Nay,  fome  of  thefe  colours  are  very  much 
deepned  by  the  mixture  with  fome  tranfparent  liquor,  and  that  becaufe 
they  may  perhaps  get  between  thoie  two  flaws,  and  ib  confcquently  joyn 
two  or  more  of  thofe  flaw'd  pieces  together  ^  but  this  happens  but  in  a 
very  few. 

Now,  toftiewthat  all  this  is  r\ot  gratis  diBum^  f  ftiall  let  down  fome 
Experiments  which  do  manifeft  thefe  things  to  be  probable  and  likely, 
which  I  have  here  deliver  d. 

For,  firft,  if  you  take  any  ting  d  liquor  whatfoever,  efpecially  if  it  be 
pretty  deeply  ting'd,  and  by  any  means  work  it  into  a  froth,thc  congeries 
of  that  froth  fliall  feem  an  opacous  body,  and  appear  of  the  lame  colour, 
but  much  whiter  than  that  of  the  liquor  out  of  which  it  is  made.  For  the 
abundance  of  reflections  of  the  Rays  againft  thofe  furfaces  of  the  bubbles 
of  which  the  froth  confifts,  does  io  often  rebound  the  Rays  backwards, 
that  little  or  no  light  can  pals  through,  and  confequcntly  the  froth  ap- 
pears opacous^ 

Again,  if  to  any  of  thefe  ting'd  liquors  that  will  endure  the  boiling 
there  be  added  a  Imall  quantity  of  fine  flower  (the  parts  of  which  through 
the  Microfcope  are  plainly  enough  to  be  pcrcciv'd  to  confift  of  tranfpa- 
rent corpufcles')  and  fuffer'd  to  boyl  till  it  thicken  the  liquor,  the  mafe  of 
the  liquor  will  appear  opacous ^2xA  ting'd  with  the  fame  colour,  but  very 
much  whiten  d.  Thus 
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Thus,  if  you  take  a  piece  of  tranlparcnt  Clafs  that  is  well  coloured,  and 
by  heating  it,  and  then  quenching  it  in  Water,  you  flaw  it  ail  over, 
it  will  become  opacous^  and  will  exhibit  the  lame  colour  with  which  the 
piece  is  tmgd,  but  fainter  and  whiter- 

Or,  if  you  take  a  Pipe  of  this  tranfparent  GbSs.  and  in  the  i|ame  of  a, 
Lamp  melt  it,  and  then  blow  it  into  very  thin  bubbles,  then  break  thole 
bubbles,,  and  colled  a  good  parcel  of  thole  hmw£  together  in  a  Paper, 
you  (hall  find  that  a  linall  thicknels  of  thofe  Plates  will  conftitute  an  &pa.- 
cons  body,jand  that  you  may  fee  through  the  raafs  of  G\2Ss  before  it  be 
thus  laminaUd^  above  four  times  the  thicknels ;  And  befides,  they  will 
now  afford  a  colour  \  by  reficdlion  as  other  opacous  (as  they  are  call'd) 
colours  will,  but  much  fainter  and  whiter  than  that  of  the  Lump  or  Pipe 
out  of  which  they  were  made. 

Thus  allb,if  you  take  Vutty^  and  melt  it  with  any  tranlparent  colour  d 
Glalsjit  will  make  it  become  an  opacous  colour  d  lump,  and  to  yield  a  pa- 
ler and  whiter  colour  than  the  lump  by  refledioHc 

The  fame  thing  may  be  done  by  a  preparation  of  Antimony^  as  has  been 
(hewn  by  the  Learned  Fhyjician^  D'*  C.  M.  in  his  Excellent  Oblervations 
and  Notes  on  l^erys  Art  of  Glafs  3  and  by  this  means  all  tranlparent  co- 
lours become  opacous^  or  ammtls.  And  though  by  being  ground  they  lole 
very  much  of  their  colour,  growing  much  whiter  byrealbn  of  the  multi- 
tude of  lingle  reflexions  from  their  outward  furface,  as  I  fhew'd  afore, 
yet  the  fire  that  in  jthe  nealing  or  melting  re-unites  them,  and  lb  re- 
news thofe  JpurioHs  refleftions,  removes  alfo  thofe  whitenings  of  the  co- 
lour that  proceed  from  them. 

As  for  the  other  colours  which  Painters  ufe,  which  are  tranrparent,and 
us'd  to  varnifh  over  all  other  paintintings,  'tis  well  enough  known  that 
the  laying  on  of  them  thinner  or  thickerjdoes  very  much  dilute  or  deepen 
their  colour. 

Painters  Colours  therefore  confifting  moft  of  them  of  folid  particles, 
fo  fmall  that  they  cannot  be  either  re-united  into  thicker  particles  by 
any  Art  yet  known,and  confequently  cannot  be  deepned ,  or  divided  in- 
to particles  lb  fmall  as  the  flaw'd  particles  that  exhibit  that  colour,  much 
lefs  into  lmaller,and  confequently  cannot  be  diluted-^  It  is  necellarythat 
they  which  are  to  imitate  all  kinds  of  colours,  fhould  have  as  many  de- 
grees of  each  colour  as  can  be  procur  d. 

And  to  this  purpofe,  both  Limners  and  Painters  have  a  very  great  va- 
riety both  of  Yellows  and  Blues,  befides  fevcral  other  colour  d  bodies 
that  exhibit  very  compounded  colours,  fuch  as  Greens  and  Purples  5  and 
others  that  are  compounded  of  feveral  degrees  of  Yellow,  or  feveral  de- 
grees of  Blue,  fometimes  unmixt,  and  fbmetimcs  compounded  with  fe- 
veral other  colour'd  bodies. 

TheYellowsy  from  the  palefl  to  the  deepeft  Red  or  Scarlet,  which 
has  no  intermixture  of  Blue ,  are  pale  and  deep  Mafiicut^  Orpdment^ 
Evglijl}  Oker,  brown  Oh^r^  Red  Lead^  and  Verpiilion^  burnt  Englijb  Oker, 
and  burnt  brown  Oker^  which  laft  have  a  mixture  of  dark  or  dirty  parts 
withtheoiji^^'. 

Their 
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Their  Blues  are  fcveral  kinds  of  Smalts^  and  Veraitures^  and  Bife^  and 
Vltramarine^  and  Indico^  which  laft  has  many  dirty  or  dark  parts  inter- 
mix t  with  it. 

Their  compounded  coloiir'd  bodies,  as  T'ink^^  and  Tipr^igre/e, which  are 
Greens,  the  one  a  Fepingay^  the  other  a  Sea-green  5  then  L^^which  is  a 
very  lovely  Purple, 

To  which  may  be  added  their  Black  and  WhitCj  which  they  alfo 
ufually  call  Colours,  of  each  of  which  they  have  (everal  kinds,  fuch  as 
"Bone  Black^^  made  of  Ivory  burnt  in  a  clofe  Veflel,  and  Blue  Blacky,  made 
of  the  fmall  coal  of  Willow^  or  fome  other  Wood  ^  and  Culkns  eartb.^ 
which  is  a  kind  of  brown  Black,  &c.  Their  ufual  Whites  are  either  ar- 
tificial or  natural  White  Lead,  the  laft  of  which  is  the  beftthey  yet  have, 
and  with  the  mixing  and  tempering  thefe  colours  together,  are  they  able 
to  make  an  imitation  of  any  colour  ivhatfoever :  Their  Reds  or  deep 
Yellows,  they  can  dilute  by  mixing  pale  Yellows  with  them,  and  deepen 
their  pale  by  mixing  deeper  with  them  j  for  it  is  not  with  Opacous  co- 
lours as  it  is  with  tranfparent,  where  by  adding  more  Yellow  to  yelloWj 
it  is  decpned,  but  in  opacous  diluted.  They  can  whiten  any  colour  by  mix- 
ing White  with  it,  and  darken  any  colour  by  mixing  Black,  or  fome  dark 
and  dirty  colour.  And  in  a  word,  moft  of  the  colours,  or  colour  d 
bodies  they  ule  in  Limning  and  Painting,  are  fuch,  as  though  mixt  with 
any  other  of  their  colours,  they  preferve  their  own  hue,  and  by  being  in 
fuch  very  fmal  parts  difpers'd  through  the  other  coloured  bodies,  they 
both,  or  altogether  reprefenc  to  the  eye  a  compojitum  of  all  5  the  eye  be- 
ing unable,  by  reafon  of  their  (malnels,  to  dilHnguilh  the  peculiarly  co- 
lour'd  particles,  but  receives  them  as  one  intire  compojitum:  whereas  in 
many  oi  thtk^ih^  Microfcope  very  eafily  diftinguiflies  c^ch  of  the  com- 
pounding colours  diftin^,  and  exhibiting  its  own  colour. 

Thus  have  I  by  gently  mixing  Vermilion  and  Bife  dry,  produc'd  a  very 
fine  Purp]e,or  mixt  colour,but  looking  on  it  with  the  Microfiope,  I  could 
eafily  diftinguifh  both  the  Red  and  the  Blue  particles,  which  did  not  at 
all  produce  the  Phantafm  ofPm^le, 

To  fumm  up  all  therefore  in  a  word,  I  have  not  yet  found  any  folid 
colour  d  body,that  I  have  yet  examin'd,perfe<5tly  opacous -^but  thofethat 
are  leaft  tranfparent  are  Metalline  and  Mineral  bodies,  whofe  particles  ge- 
nerally, feeming  either  to  be  very  fmall,  or  very  much  flaw'd,  appear 
for  the  moft  part  opacous,  though  there  are  very  few  of  them  that  I  have 
look'd  on  with  a  Microfiope,  that  have  not  very  plainly  or  circumft anti- 
ally  manifefted  themfelves  tranfparent. 

And  indeed,  there  feem  to  be  fo  few  bodies  in  the  world  that  arc  in 
minimk  opacous,  that  I  think  one  may  make  it  a  rational  giuerj.  Whether 
there  be  any  body  Mo\\itt\y  t\ms  opacous  ^  For  I  doubt  not  at  all  (and  I 
have  taken  notice  of  very  many  circumftanccs  that  make  me  of  this 
mind)  that  could  we  very  much  improve  the  Microfiope,  we  might  be 
able  to  lee  all  thofe  bodies  very  plainly  traniparent,  which  we  now  are 
fain  onely  to  ghels  at  by  circumftances.  Nay ,  the  Ob jed  Glaftes  we 
yet  make  ufe  of  are  fuch,  that  they  make  many  tranfparent  bodies  to  the 

eye. 
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eye^feem  opactws  through  theni,which  if  we  widen  the  Aperture  a  little^ 
and  caft  more  light  on  the  objeth,  and  not  tharge  the  Glafles  fo  deep^ 
will  again  difclofe  their  tranfparency. 

N0W5  as  for  all  kinds  of  colours  that  are  didblvable  in  Water^or  other 
liquors,  there  is  nothing  fo  manifcO,  as  that  all  thole  ting'd  liquors  are 
transparent  ^Und  many  of  them  are  ca|)able  of  being  diluted  and  com- 
pounded or  mixt  with  other  colourSj  and  divers  of  them  are  capable  of 
being  very  much  changed  and  heightned,  and  fixt  with  feveral  kinds  of 
Saline  menjiruums.  Others  of  tliem  upon  compounding,  dcftroy  or  vi- 
tiate each  others  colours,  and  precipitate^  or  othervvife  very  much  niter 
each  others  tincture.  In  the  true  ordering  and  diluting^  and  deepning, 
and  mixing,  and  fixing  of  caeh  of  which,  confilb  one  of  the  greateft  my- 
ftcries  of  the  Dyers  ^  of  which  particulars,becaule  owt  Microfcope  z&oxa% 
us  very  little  information,!  lhall  add  nothing  more  at  preient  ^  but  onely 
that  with  a  very  few  tinv.^tures  order'd  and  mixt  after  certain  ways,  too 
long  to  be  here  fet  down,  I  have  been  able  to  make  an  appearance  of  all 
the  various  colours  imaginable,  without  at  all  ufing  the  help  o(  Salts ^  or 
Saline  menjirftnms  to  vaiy  them. 

As  for  the  mutation  oi  Colours  by  saline  meftfirnums^  they  have  al- 
ready been  fo  fully  and  excellently  handled  by  the  lately  mention'd  In- 
comparable AHthour^th^it  I  can  add  nothing,but  that  of  a  multitude  of  tri-» 
als  that  I  made,  I  have  found  them  exadtly  to  agree  with  his  Rules  and 
Theories  ^  and  though  there  may  be  infinite  inftaoces,  yet  may  they  be 
reduc'd  under  a  few  HeadS;  and  comprised  within  a  very  few  Rules.  And 
generally  I  find,  that  Saline  menflrmms  are  moft  operative  upon  thofe 
colours  that  are  Purple,  or  have  fome  degree  of  Purple  in  them,  and  up- 
on the  other  colours  much  lels.  The  fpurious  pulfes  that  compofe  which, 
being  (as  I  formerly  noted)  fo  very  neer  the  middle  between  the  true 
ones,  that  a  Imall  variation  throws  them  both  to  one  fide,  or  both  to  the 
other,  and  fo  confequently  muft  make  a  vaft  mutation  in  the  formerly  ap- 
pearing Colour. 


Obfcrv.  XI.  OfFigMrtsohfervJinfmallSamf. 

S And  generally  feems  to  be  nothing  elfe  but  exceeding  fmall  Pebbles, 
or  at  leaft  fome  very  fmall  parcels  of  a  bigger  ftone  5  the  whiter  kind 
fecms  through  the  Microfc(fpe  to  confift  of  fmall  tranfparent  pieces  of  fome 
pellucid  body,  each  of  them  looking  much  like  a  piece  of  Alnm^  or  Salt 
Ce«f  ^and  this  kind  of  Sand  is  angled  for  the  moft  part  irregularly,without 
any  certain  {hapC5and  the  grannies  of  it  are  for  the  moft  part  flaw*<],thou2h 
amongft  many  of  them  it  is  not  difficult  to  find  fome  that  are  f  erfeftly 
peUncid^  like  a  piece  of  clear  Cry  ftal,  and  divers  likewife  moft  curfoufly 
fliap'd,  much  after  the  manner  of  the  bigger  Stiria  of  Cryftal,  or  like  the 
fmall  Diamants  I  obferv'd  in  certain  Flints,  of  which  I  fliall  by  and  by  rc^ 
late  5  wWch  laft  pmiciilar  fcenw  to  argue,  that  this  kiuddf  Sand  is  not 

made 
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made  by  the  comminution  of  greater  tranfparent  Cryftaline  bodies,  but 
by  the  concrethu  or  coagulation  of  Water5orfome  other  fluid  body. 

There  are  other  kinds  of  courfer  Sands,  which  are  browner,  and  have 
their  particles  much  bigger^  thefe,  view'd  with  a  Microfcope^  feem  much 
courier  and  more  opacous  fubftanccs5and  mcft  of  them  are  of  iome  irregu* 
larly  rounded  Figures ,  and  though  they  feem  not  fo  opacom  as  to  the 
naked  eye,  yet  they  feem  very  foul  and  cloudy,  but  neither  do  thefe  want 
curioufly  tranfparent,  no  more  than  they  do  regularly  figur'd  and  well 
Golour'd  particles,  as  I  have  often  found. 

There  are  multitudes  of  other  kinds  of  Sands,  which  in  many  particu- 
lars,plainly  enough  difcoverable  by  the  Mcrofeope ^differ  both  from  thefe 
laft  mention'd  kinds  of  Sands,  and  from  one  another :  there  feeming  to  be 
as  great  variety  of  Sands,as  there  is  of  Stones.  And  'as  amongft  Stones  fome 
are  caU'd  precious  from  their  excellency,  fo  alfo  are  there  Sands  which 
deferve  the  lame  Epithitc  for  their  beauty ,  for  viewing  a  fmall  parcel  of 
Eafi-India  Sand  (which  was  given  me  by  my  highly  honoured  friend,  Mr. 
Daniel  ColvoaU')  and,  fince  that,  another  parcel,  much  of  the  lame  kind, 
Ifoundleveral  of  them,  both  very  tranfparent  like  precious  Stones,  and 
regularly  figur'd  like  Cryftal,  Comijh  Diamants,  Ibme  Rubies,  d^c.  and 
alio  ting'd  with  very  lively  and  deep  colours,  like  Rubys^  Saphyrs^  Erne- 
raids ^  &c.  Thefe  kinds  of  granuls  I  have  often  found  alfo  in  Englijh  Sand. 
And  'tis  eafie  to  make  fuch  a  counterfeit  Sand  with  deeply  ting'd  Glals, 
Enamels  and  Painters  colours. 

It  were  endlcfs  to  delcribe  the  multitudes  of  Figures  I  have  met  with 
in  thefe  kind  of  minute  bodies,  fuch  as  Spherical^OvalJPyramidal^  Conical^ 
Trifmatical^  of  each  of  which  kinds  I  have  taken  notice. 

But  amongft  many  others,  I  met  with  none  more  oblervable  than  this 
pretty  Shell  (delcribed  in  the  Figure  X.  of  the  fifth  Scheme)  which, 
though  as  it  was  light  on  by  chance,  deferv'd  to  have  been  omitted  (I 
being  unable  to  diredl  any  one  to  find  the  like)  yet  for  its  rarity  was  it  not 
inconfiderable,  elpecially  upon  the  account  of  the  information  it  may 
afford  us.  For  by  it  we  have  a  very  good  inftance  of  the  curiofity  of  Na- 
ture in  another  kind  of  Animals  which  are  remov'd,  by  realbn  of  their 
minutenels,beyond  the  reach  of  our  eyes,  fo  that  as  there  are  feveral  forts 
of  Infefts,  as  Mites,  and  others,fo  fmall  as  not  yet  to  have  had  any  names  5 
(fome  of  which  I  lhall  afterwards  delcribe)  and  fmall  Fifties,  as  Leeches 
in  Vineger ,  and  fmal  vegetables,  as  M06,  and  Rofe-Lcave-plants ,  and 
finall  Mulhroms,  as  mould :  fo  are  there,  it  feeros,  fmall  Shel-fifti  like- 
wile,  Nature  Ihewing  her  curiofity  in  every  Tribe  of  Animals^  Vege- 
tables^ and  Minerals, 

I  was  trying  feveral  fmall  and  fingle  Magnifying  Claflcs,  and  cafually 
viewing  a  parcel  of  white  Sand,  when  I  perceiv'd  one  of  the  grains  exaftly 
fhap'd  and  wreath'd  like  a  Shell,  but  endeavouring  to  diftiaguilh  it  with 
my  naked  eye,it  was  fo  very  fmall,  that  I  was  fain  again  to  make  ufe  of  the 
Glals  to  find  it  5  then,whileft  I  thus  look'd  on  it,  with  a  Pin  I  feparated  all 
the  reft  of  the  granules  of  Sand,and  found  it  afterwards  to  appear  to  the 
naked  eye  an  exceeding  finall  white  Ipot,  no  bigger  than  the  point  of  a 
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Pin.  Afterwards  I  view'd  it  every  way  with  a  better  Mkrofiope ^^nd  found 
it  on  both  fides,  and  edge- ways,  to  refemble  the  Shell  of  a  fmall  Water* 
Snail  with  a  fiat  fpiral  Shell :  it  had  twelve  wreathings,  a,h^  c^  d^  &a 
all  very  proportionably  growing  one  lefs  than  another  toward  the 
middle  or  center  of  the  Shell,  where  there  was  a  very  Imall  round  Vhitc 
fpot.  I  could  not  certainly  difcover  whether  the  Shell  were  hollow  or 
not,  but  it  feem'd  fiU'd  with  fomcwhat,  and  tis  probable  that  it  might 
be  fetryfyd  as  other  larger  Shels  often  are,  fuchas  are  mention  diti  the 
fcventecnth  Ohferuation. 


Cbferv.  XII.  OfOvvftlinVrine. 

I Have  often  obferv'd  the  Sand  or  Gravel  of  Urine,  which  fecms  to  be 
a  tartareous  fubOancc,  generated  out  of  a  Saline  and  a  terrejirial  iiib- 
ftance  tryftallj^d  together,  in  the  form  of  Tartar^  fometimes  (ticking  to 
the  fides  of  the  Vrinal^  but  for  the  moft  part  finking  to  the  bottom,  and 
there  lying  in  the  form  ofcoorfe  common  Sand,  thefe,  through  the 
crofccpe^aip^eaT  to  be  a  company  of  (mall  bodies.partly  tranfparent,  and 
partly  epacous,  fome  White,  fome  Yellow,  fbrae  Red,  others  of  moro 
brown  and  dufkie  colours. 

The  Figure  of  them  is  for  the  moft  part  flat,  in  the  manner  of  Slats,  or 
fuch  like  plated  Stones,that  is,each  of  them  fecmto  be  made  up  of  feve- 
ral  other  thinner  Plates,  much  like  Mufiovie  Glafs^ox  Englijii  Sparr^to  the 
laft  of  which,  the  white  plated  Gravel  feems  moft  likely  ^  for  they  feem 
not  onely  plated  like  that,  but  their  fides  fhap'd  alfo  into  Rkcmbs^  Rhom- 
/'<7C7«//,and  fometimes  into  ReB angles  and 7^a4re/.Their  bignels  and  Figure 
may  be  feen  in  the  lecond  Figure  of  the  fixth  P//*/e,which  reprelents  about 
a  dozen  of  them  lying  upon  a  plate  ABC  D5{bnie  of  which,  as^,  d^ 
(ccm'd  more  regular  than  the  reft,  and  which  was  a  finall  one,  ftick- 
ing  on  the  top  of  another,  was  a  perfed  Rhomhoeid  on  the  top,  and  had 
four  ReQ angular  fides. 

The  line  E  which  was  the  meafureof  the  MicrojcQpe^'i'i  part  of  an 
Englijh  Inch,  fo  that  the  grcateft  bredth  of  any  of  them,  exceeded  not 
lis  part  of  an  Ihch. 

Putting  thefe  into  feveral  liquors,  I  found  0^1  of  Vitriol^  Spirit  of 
Vrine^znd  feveral  other  Salint  menjiruums  to  diflolve  them^  and  the  firft 
of  thefe  in  lefs  than  a  minute  without  Ehtllition^W&teT^and  icveral  other 
liquors,  had  no  fudden  operation  upon  them.  This  I  mention,  becaufe 
thole  liquors  that  difi[blvethem,firft  make  them  very  white,  not  vitiating^ 
but  rather  rectifying  their  Figure,  and  thereby  make  fherh  afford  a  very 
pretty  objed  for  the  Microfcgpe. 

How  great  an  advantage  it  would  be  to  fuch  as  are  troubled  with  the 
Stone,  to  find  fome  wenflruum  thzt  might  diflolve  them  without  hurting 
the  Bladdcr^is  eafily  imagin  d,  fince  fome  injeBiotts  made  of  fuch  bodies 
might  likewife  diflolve  the  ftone,  which  feems  much  of  the  fame  nature. 
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It  may  therefore,  perhaps,  be  worthy  fome  Phyficians  enquiry,  whether 
there  may  not  be  Ibmething  mixt  with  the  Urine  in  which  the  Gravel 
or  Stone  lies,  which  may  again  make  it  diflblve  it,  the  firftof  which  feems 
by  it  s  regular  Figures  to  have  been  fometimes  Cryfi  allied  out  of  it.  For 
whether  this  Crj/Jtal/ization  be  made  in  the  manner  as  Alum^  Peter  J^c.  are 
crj/fiallized  out  of  a  cooling  liquor,  in  which^  by  boyling  they  have  been 
diilblv'd  ^  or  whether  it  be  made  in  the  manner  of  Tartarnm  Vitriolatnmy 
that  is,  by  the  Coalition  of  an  Acid  and  a  Sulphureous  iiibftance,  it  Icems 
not  impoffible,but  that  the  liquor  it  lies  in,may  be  again  made  a  dijjolvent 
of  it.  But  leaving  thefe  inquiries  to  Phyficians  or  ChymiIVs,  to  whom 
it  docs  more  properly  belong,  I  (hall  proceed. 


Obferv.  X I H .   Oftht  [mall  Diamants,  or  Sparks  in  Flints. 

CHancing  to  break  a  Flint  ftone  in  pieces,  I  found  within  it  a  certain 
cavity  all  crufted  over  with  a  very  pretty  candied  fubftance,  fome 
of  the  parts  of  which,  upon  changing  the  pofture  of  the  Stone,  in  refpedfc 
of  the  Incident  light,  exhibited  a  number  of  fmall,  but  very  vivid  re- 
fleftions^  and  having  made  ule  of  my  Mcrofcofe^  I  could  perceive  the 
whole  iurfaceof  that  cavity  to  be  all  befet  with  a  multitude  of  little 
Crj/jialine  or  Adamantine  bodies,  ib  curioufly  (hap'd,  that  it  afforded  a 
not  unplcafing  objcdt. 

Having  confidered  thofe  vivid  repercujjions  of  light,!  found  them  to  be 
made  partly  from  the  plain  external  furface  of  thcfe  regularly  figured 
bodies  (which  afforded  the  vivid  rcfiei3:ions)  and  partly  to  be  made 
from  within  the  fomcwhat  pellucid  body,  that  is,from  fome  furface  of  the 
body,oppofIte  to  that  fuperficies  of  it  which  was  next  the  eye. 

And  becaufe  thefc  bodies  were  fb  fmall,  that  I  could  not  well  come  to 
make  Experiments  and  Examinations  of  them,  I  provided  me  feveral 
fmall fiiria  of  Cryftals  or  Diamants,  found  in  great  quantities  in  Corn^ 
tPalLznd  are  therefore  commonly  called  Cornijf)  Diamants:  thefe  being 
very  pellucid^  and  growing  in  a  hollow  cavity  of  a  Rock  (as  I  have  been 
feveral  times  informed  by  thofe  that  have  obferv  d  them)  much  after  the 
fame  manner  as  thefe  do  in  the  Flint  ^  and  having  befides  their  outward 
furface  very  regularly  fhap'd,  retaining  very  near  the  fame  Figures  with 
fome  of  thofe  I  obfcrv'd  in  the  other,  became  a  convenient  help  to  me  for 
the  Examination  of  the  proprieties  of  thofe  kinds  of  bodies. 

And  firfl  for  the  Reflexions  5  in  thefe  I  found  it  very  obfervablcj  That 
the  brightefl  reflexions  of  light  proceeded  from  within  thepel/ucidbody  5 
that  is,  that  the  Rays  admitted  through  the  pellucid  fubfhnce  in  their 
getting  out  on  theoppofite  fide,  were  by  the  contiguous  and  ftrongre- 
fleding  furface  of  the  Air  very  vividly  renewed,  fo  that  more  Rays  were 
reflefted  to  the  eye  by  this  furface,  though  the  Ray  in  entring  and  getting 
out  of  the  Cryftal  had  fuffer'd  a  double  refraftion,  than  there  were  from 
the  outward  furface  of  the  Clafs  where  the  Ray  had  fuffer'd  no  reflraftion 
at  all.  And 
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And  that  this  was  the  furface  of  the  Air  that  gave  fo  vivid  a  re-percuf- 
fion  I  try'd  by  this  means.  I  funk  half  of  a  ftina.  in  Water,  fo  that  only- 
Water  was  contiguous  to  the  under  furtace,  and  then  the  internal  re- 
flection wasfo  exceedingly  faint,  that  it  v/as  fcarce  dilcernabie.  Again,, 
I  try'd  to  alter  this  vivid  refleftion  by  keeping  off  the  Air,  with  a  body 
not  fluid,  and  that  was  by  rubbing  and  holding  my  finger  very  hard 
againft  the  under  furface,  fo  as  in  many  places  the  pulpof  my  finder  did 
touch  theClals,  without  any  ifiterjacent  air  between  5  thenoblcrvmg  the 
reflexion,  I  found,that  wherefoever  my  finger  or  (kin  toucht  the  furface, 
from  that  part  there  was  no  refleftion,  but  in  the  little  furrows  or  creafes 
of  my  (kin,  where  there  remained  little  fmall  lines  of  air,from  them  was 
returned  a  very  vivid  reflexion  as  before.  I  try'd  further,by  making  the 
forfoce  of  very  pure  Quickfilver  to  be  contiguous  to  the  under  fur&ce 
of  this  pellucid  body,  and  then  the  refledlion  from  that  was  fb  exceeding- 
ly more  vivid  than  from  the  air ,  as  the  reflexion  from  air  was  than 
the  refleClion  from  the  Water  s  from  all  which  trials  I  plainly  few,  that 
the  ftrong  refle^ing  air  was  the  caufe  of  this  Vh^nomitton, 

And  this  agrees  very  well  with  the  Hypothefis  of  light  and  Fellucidho-^ 
dies  which  I  have  mention'd  in  the  defcription  oi Mufcovy-glaf  -^  for  we 
there  fuppofe  Glafs  to  be  a  medium  ^^Mxch.  does  lefs  refift  the  pulfe  of  light, 
and  confequcntiy,that  moft  of  the  Raysincident  on  it  enter  into  itjand  are 
refrafted  towards  the  perpendichUr  ^  whereas  the  air  I  fuppofe  to  be  a 
body  that  does  more  refift  it,  and  confequently  more  are  re-/»^yr»//'af  then 
do  enter  it;  the  fame  kind  of  trials  have  I  made,  with  Cryfialline  Glaf^ 
with  drops  of  fluid  bodies,  and  feveral  other  ways,which  do  all  feem  to 
agree  very  exadtly  with  this  Theory,  So  that  from  this  Principle  well  efta- 
blilh'd  ,  we  may  deduce  feverall  Corollaries  not  unworthy  obfcrvation. 

And  the  firft  is,  that  it  plainly  appears  by  this,  that  the  production  of 
the  Rainbow  is  as  much  to  be  afcribed  to  the  reflection  of  the  concave 
lurface  of  the  air,  as  to  the  refraCtion  of  the  Clobnlar  drops :  this  will  be 
evidently  manifeft  by  thefe  Experiments,  if  you  foliate  that  part  of  a 
Glaft-ball  that  is  to  refleCi:  an  Irk^  as  in  the  Cartejian  Experiment,  above 
mention'd,  the  reflections  will  be  abundantly  more  ftrong,  and  the  co- 
lours more  vivid :  and  if  that  part  of  the  furface  be  touch'd  with  Watet, 
fcarce  afibrds  any  (cnfible  colour  at  all. 

Next  we  learn,  that  the  great  reafon  why  pellncid  bodies  beaten  (mall 
are  white,  is  from  the  multitude  of  reflexions,  not  from  the  particles  of 
the  body,  but  from  the  coniignous  lurface  of  the  air.  And  this  is  evident- 
ly manifefted,  by  filling  the  Interfiitia  of  thole  {x)wder'd  bodies  with 
Water,  whereby  their  whitenels  prefently  difeppears.  From  the  lame 
rcalbn  proceeds  the  whitenefsof  many  kinds  of  Saijds,  which  in  the  Mi- 
crefiope  appear  to  be  made  up  of  a  multitude  of  little/>ei5f'»f/</ bodies, 
■whole  brighteft  reflections  may  by  the  Mictofcdpe  be  plainly  perceiv'd 
to  come  from  their  internal  lurfiaces  ^  and  much  of  the  whitends  of  it  may 
be  deftroy'd  by  the  aflwfion  of  feir  Water  to  be  contiguous  to  thole 
iurfaces. 

The  whitenels  alio  of  froth.  Is  for  the  moft  part  to  be  albribed  to  the 
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reflcftion  of  the  light  from  the  lurface  of  the  sfir  within  the  Bubbles^nd 
very  little  to  the  reflexion  from  the  furface  of  the  Water  it  felf :  for  this 
laft  rcfleftion  does  not  return  a  quarter  fo  many  Rays,  as  that  which  is 
made  from  the  furface  of  the  aiPjas  I  have  certainly  found  by  a  multitude 
of  Obfervations  and  Experiments. 

The  whitened  of  Linnen^  Taper ^  Silk^^  &c.  proceeds  much  from  the 
lame  reafon,  as  the  Microfcope  will  eafily  difcover  ^  for  the  Paper  is  made 
up  of  an  abundance  oipellncid  bodies,  which  afford  a  very  plentiful!  re- 
flexion from  within,  that  is,  from  the  concave  furface  of  the  air  contigu- 
ous to  its  component  particles  5  wherefore  by  the  affufion  of  Water,  Oyl, 
TalloWjTurpentinejC^r/all  thofe  reflections  are  made  more  faint.,and  the 
beams  of  light  are  fuffer'd  to  trajed  &  run  through  the  Paper  more  freely. 

Hence  further  we  may  learn  the  reafon  of  the  whitenels  of  many  bo- 
dies, and  by  what  means  they  may  be  in  part  made  pellncid:  As  white 
Marble  for  inftance,  for  this  body  is  compofed  of  a  pellucid  body  ex- 
ceedingly flaw'd,  that  is,  there  arc  abundance  of  thin,  and  very  liue 
cracks  or  chinks  amongft  the  multitude  of  particles  of  the  body^that  con- 
tain in  them  fmall  parcels  of  air,  which  do  fo  re-permfsind  drive  back  the 
penetrating  beams,  that  they  cannot  enter  very  deep  within  that  body, 
which  the  Mkrofcope  does  plainly  inform  us  to  be  made  up  of  a  Congeries 
of  pellucid  particles.  And  I  further  found  it  fomewhat  ipore  evidently  by 
(bme  attempts  I  made  towards  the  making  tranlparcnt  Marble,  for  by 
heating  the  Stone  a  little,  and  fcaking  it  in  Oyl,  Turpentine,  Oyl  of  Tur- 
pentine,€^r,  I  found  that  I  was  able  to  fee  much  deeper  into  the  body  of 
Marble  then  before  5  and  one  trial,  which  was  not  with  an  unduous  iub- 
ftance,rucceeded  better  than  the  reft,  of  which,  when  !  have  a  better  op* 
portunity,  I  (hall  make  further  trial 

This  alfo  gives  us  a  probable  reafon  of  the  fo  much  admired  Phenih- 
mevd  of  the  Oculus  Mundi^  an  Oval  ftone,  which  commonly  looks  like 
white  Alabafter,  but  being  laid  a  certain  time  in  Water,  it  grows  pellucid^ 
and  tranfparent,  and  being  lufler'd  to  lie  again  dry,  it  by  degrees  lofos 
that  tranfparency,  and  becomes  white  as  before.  For  the  Stone  being  of 
a  hollow  fpongie  nature,  has  in  the  hrft  and  laft  of  thefe  appearances,  all 
thofe  pores  filfd  with  the  obtunding  and  reflecting  air  5  whereas  in  the 
fecond,  all  thofe  pores  are  fiU'd  with  z  Medium  that  has  much  the  fame 
refraftion  with  the  particles  of  the  Stone,  and  therefore  thofe  two  being 
contiguous^  make,as 'twere,  one  continued  medium^  of  which  more  is  laid 
in  the  i'^.  Obfervation. 

There  are  a  multitude  of  other  Ph/enomena^thzt  are  produc'd  from  this 
fame  Principle,jwhich  as  it  has  not  been  taken  notice  of  by  any  yet  that  I 
know,  fo  I  thinkj  upon  more  diligent  obfcrvation,  will  it  not  be  found  the 
leaft  confiderable.  But  I  have  here  onely  time  to  hint  Bypothefes^  and  not 
to  profecute  them  fo  fully  as  I  could  wilh ,  many  of  them  having  a  vaft 
extent  in  the  produftion  of  a  multitude  of  Vhanomena^  which  have  been 
by  others,either  not  attempted  to  be  explain'd,or  elfe  attributed  to  fome 
other  caufe  than  what  I  have  aliign'd,  and  perhaps  than  the  right  ^  and 
therefore  I  fliall  leave  this  to  the  profecutlon  of  fuch  as  have  more  leifure : 

onely 
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onely  before  1  leave  it,  I  tnuR  not  pretermit  to  hint,  that  by  this  Pnn* 
ciple,  multitudes  ofthcP^«f?!?<?»/e»<?  of  the  nirjas  abofut  ilf^s,  do^td^^Me- 
tevrs^Hdhes^Scc,  arc  moft  plainly  and  (perhaps)  truly  explic^ble^  multi- 
tudes alfoof  the  rhartomena  in  colour  a  bodies,  as  iiquorgyd**"-^  are  de^ 
ducible  from  it. 

And  from  this  I  (hall  proceed  to  a  fecond  confiderable  Th3:ncmeHm 
\vhich  thefe  Diamants  exhibit,  and  that  is  the  regularity  of  their  Fi^ne^ 
which  is  a  propriety  not  lefs  general  than  the  fortner  5  It  comprifihg  with- 
in its  extent,  all  kinds  of  Metals^  all  kinds  of  Mimmk^moii  PreaoHs fioHes^ 
all  kinds  of  .ytf/f/jmultitudes  of  £^r/%and  almoft  all  kifidsof  fka^^Mim 
And  this  is  another  propiety^  which,  th«^ugh  a  little  fuperfidaUy  cilkert 
notice  of  by  feme,  has  not^  that  I  know,  been  fo  much  as  attempted  to 
be  explicated  by  any. 

This  propriety  of  bodiesjaslthink  it  the  moft  worthy,  and  nextin  or- 
der to  be  confider'd  after  the  contemplation  of  the  Ghhular  Fi^rire^  lb 
have  I  long  had  a  defire  as  wel  as  a  determination  to  have  profecutedit  if  I 
had  had  an  opportunity  5having  long  fince  propos  d  to  my  felf  the  method 
of  my  enquiry  therein^  it  containing  all  the  allurements  that  I  think  any 
enquiry  is  capable  of:  F*or5firft  I  take  it  to  proceed  from  the  moft  ftmprc 
principle  that  any  kind  of  form  can  come  from,  next  the  GlobuUi'^  which 
was  therefore  the  firft  I  fet  upon,  and  what  I  have  therein  perform'd,  I 
leave  the  Judicious  Reader  to  determine.  For  as  that  form  proceeded 
frota  a  propiety  of  Huid  bodies,  which  I  have  call'd  CongruHy^  otXncoH' 
gruitys  fo  I  think,  had  I  time  and  opportunity,  I  could  make  probable,- 
that  all  thefe  regular  Figures  that  are  (b  confpicuoufly  varioutzi^  curt' 
<?»/,and  do  lb  adorn  and  beautifie  fuch  multitudes  of  bodies,  as  I  have 
above  hintcd,arirc  onely  from  three  or  four  fevcral  portions  or  poftu res 
of  G/i^^ar/ij^particIeSjand  thofe  the  moft  plairijobvious,  and  neceflary  con- 
junftions  of  luch  figur'd  particles  that  are  pcfGble,  fo  that  fuppofing  luch 
and  luch  plain  and  obvious  caufes  concurring  the  coagulating  particles^ 
inuft  necellarily  compofe  a  body  of  luch  a  determinate  regular  FigUi'e, 
and  no  other  ,  and  this  with  as  much  neceffity  and  obvioumefe  as  a  fluid 
body  encompaft  with  a  Heteroger^eom  fluid  muft  be  protruded  into  a 
Spherule  01  Globe.  And  this  I  have  adoenlufH  demonftated  with  a  com- 
pany of  bullets,and  fome  few  other  very  fimple  bodies  ^  lb  that  there  was 
not  any  regular  Figure,which  1  have  hitherto  met  withall,  of  any  of  thofe 
bodies  that  I  have  above  named,  that  I  could  not  with  the  compofition  of 
bullets  or  globules,  and  one  or  two  other  bodies,  imitate,  even  almoft? 
by  fliaking  them  together.  And  thus  for  inftance  may  we  find  that  the 
G/(?^»i^r  bullets  will  ofthemfelves,if  put  on  an  inclining  plain  lb  that  they 
may  run  together,  naturally  run  into  a  trt angular  isAtXy  compofing  all 
the  variety  of  figures  that  can  be  imagined  to  be  made  out  oi  dtfuilaUrai 
triangles  x,  and  luch  will  you  find,upon  trial,all  the  furfaces  of  AlHm  to  be 
compos'd  of;  For  three  bullets  lying  on  a  plain^  as  clofc  to  one  another  as 
they  can  compofe  an  aqmlatero-triangular  form,  as  in  A  in  the  f. scheme. 
If  a  fourth  be  joyn'd  to  them  on  either  fide  as  clofely  a^  it  can,  they  four 
compofe  the  moft  regular  Rhombus  confifting  of  two  aqnilateraltri angles^ 

as 
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as  B.  If  a  fifth  be  joyn'dtothemon  either  fide  in  as  clofe  a  portion  ask 
can,  which  is  the  propriety  of  the  Tex^^rejit  makes  a  Trapezmm^  ox  S)ur- 
fided  Figures  two  of  whofc  angles  are  J20.  and  two  60.  degreesj  as  C, 
If  a  fixth  be  added,  as  before,  either  it  mak€$m<equi  lateral  triaftgle^as  D, 
ora  Rhomboeid,  as  EjOr  an  Bex-atigular  Fignre^ai  which  is  com- 
pos'd  of  two  primary  Ehdmbes.  If  a  feventh  be  addedj  it  makes  either 
an  equilatero-hexagonal  Figure ,  as  G ,  or  fome  kind  of  fix-fidcd  Fi* 
gure,  as  Hj  or  I.  And  though  there  be  never  fo  many  placed  together^ 
they  may  be  rang'd  into  fome  of  thefe  lately  mentioned  Figures,  all  the 
aRgles  of  which  will  be  either  60.  degrees,  or  i3o.  as  the  figure  K, 
Wmch  is  an  aquiftngnlay  hexagmal  Figure  is  compounded  of  1 2.  GbbnUf^ 
or  may  be  of  2  5,  or  27,  or  36,  or  42,  &c.  and  by  thefe  kinds  of  texture^ 
or  pofition  of  globular  bodicSjmay  you  find  out  all  the  variety  of  regular 
ihapes,  into  which  the  fmooth  furfaces  oiMum  are  form'd,  as  upon  ex- 
amination any  one  may  eafily  find ,  nor  does  it  hold  only  in  (iiperficiesjbut 
in  (blidityalfo.for  it's  obvious  that  a  fourth  Globule  laid  upon  the  third  in 
this  texture,  compofes  a  regular  Tetrahedron^  'which  is  a  very  uftial  Figure 
of  the  Cryftals  oi'Akm.  And  (to  hafters)  there  is  no  one  Figure  into  which 
^htm  is  obferv'd  to  be  cryftalli^ed,  but  may  by  this  texture  of  Chlules 
be  imitatedj  and  by  no  other. 

I  could  inftance  alfo  in  the  Figure  o^Sea-falt^^uA  Sal-gem^thn  it  is-com- 
pos'd  of  a  texture  of  Globules^  placed  in  a  cubical  form,  as  and  that  all 
the  t  igures  ofthofe  Salts  may  be  imitated  by  this  texture  of  Globnks^zn^ 
by  no  other  whatfoevcr.  And  that  the  forms  o{  Vitriol  and  Salt-Peter^ 
as  alfo  of  Cryfial^Hore-froB^^HQ,  are  compounded  of  thefe  two  textures, 
but  modulated  by  certain  proprieties :  But  I  have  not  here  time  to  in- 
fift  upon,  as  I  have  not  neither  to  fhew  by  what  means  Qlobnks  come  to 
be  thus  context,  and  what  thofe  Globules  are,  and  many  other  particular? 
requifite  to  a  full  and  intelligible  explication  of  thie  propriety  of  bodies. 
Nor  have  I  hitherto  found  indeed  an  opportunity  of  profecuting  the  in- 
quiry fo  farr  as  I  defign'd  5  nor  do  I  know  when  I  may,  it  requiring  abun- 
dance of  time,  and  a  great  deal  of  affiftance  to  go  through  with  what  I 
deh'^n'd ,  the  model  of  which  was  this  : 

Firft,to  get  as  exad:  and  full  a  colledion  as  I  could,  of  all  the  differing 
kinds  of  Geometrical  figurd  bodies,  fome  three  or  four  feverai  bodies  of 
each  kind. 

Secondly,  with  them  to  get  as  cxad  a  Hiftory  a$  poffibly  I  could  learn 
of  their  places  of  Generation  or  finding,  and  to  enquire  after  as  many 
circumftances  that  tended  to  the  lUufoating  of  this  Enquiry,  as  pofiibly 
Icouldobierve. 

Thirdly,  to  make  as  many  trials  as  upon  experience  I  could  find  re- 
duifitejin  Diflblutions  and  Coagulations  of  ieveral  cryftaliizing  Salts  iffor 
the  nesdfijll  inftru£cion  and  information  in  this  Enquiry. 

Fourthly,  to  make  feveral  trials  m  divers  other  bodies,  as  Metals, 
Minerals,  and  Stones,  by  diflblving  them  in  Ieveral  JHe»jtrHums^  and 
cryftalizing  thcmj  to  fee  what  Figures  would  ariCe  from  thofe  feveral 
CmpofitHMs, 

Fifthly, 
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Fitfthlya  to  make  Compofitions  and  Coagulations  of  feveral  Salts  to- 
gether into  the  lame  maft,  to  obferve  of  what  Figure  the  produ^  of 
them  would  be  5  and  in  all,  to  note  as  many  cii'cumftances  as  I  ftiould 
judge  conducive  to  my  Enquiry. 

Sixthly,  to  enquire  the  clolenels  or  rarity  of  the  texture  of  thele  bo- 
dies, by  examining  their  gravity,  and  their  rcfradion,  &c. 

Seventhly,  to  enquire  particularly  what  operations  the  fire  has  upon 
feveral  kinds  of  Salts,  what  changes  it  caules  in  their  Figures,  Textures, 
or  Energies. 

Eighthly,  to  examine  their  manner  of  diflblution,  or  ading  uponthofe 
bodies  difloluble  in  them  ^  The  texture  ofthofe  bodies  before  and  aftet 
the  procefs.  And  this  for  the  Hiftory. 

Next  for  the  Solution,  To  have  examin'd  by  what,  and  how  many 
means,  fuch  and  foch  Figures,  adions  and  efFefts  could  be  produc  a 
polfibly. 

And  la(tly,  from  all  circumftahces  well  weigh'd,  I  (hould  have  endea- 
voured to  have  fhewn  which  of  them  was  moft  likely,  and  (if  the  infor- 
mations by  thele  Enquiries  would  have  born  it)  to  have  demonftrated 
which  of  them  it  muft  be,  and  was. 

But  to  proceed.  As  I  believe  it  next  to  the  Globular  the  moft  (Implc  S 
fodo  I,  in  the  fecond  pkCe,  judge  it  not  lefs  pleafantj  for  that  which 
makes  an  Enquiry  plealant,  are,  firft  a  noble  Inventnm  that  promifes  16 
crown  the  fuccefsfull  endeavour ,  and  fuch  muft  certainly  the  knowledge 
of  the  efficient  and  concurrent  cauies  of  all  thele  curious  Geometri<idl 
Figures  be,which  has  made  the  Philofophers  hitherto  to  conclude  nature 
in  thele  things  to  play  the  Geometrician,  according  to  that  laying  of 
Tlato^  o  OtJj  >«a'^7p«.  Or  next,  a  great  variety  of  matter  in  the  Enqui- 
ry 5  and  here  we  meet  with  nothing  left  than  the  Mathematicl^  of  nature, 
having  every  day  a  new  Figure  to  contemplate,or  a  variation  of  the  fame 
in  another  body, 

Which  do  afford  us  a  third  things  which  will  yet  more  fWeeten  the  En- 
quiry ,and  that  is,a  multitude  of  information  ^  we  are  not  fo  much  to  grope 
in  the  dark,  as  in  moft  other  Enquiries,  where  the  Jnventum  is  great ,  for 
having  luch  a  multitude  of  inftances  to  compare,  and  fuch  eafic  ways  of 
generating,or  compounding  and  of  deftroyingthe  form,as  in  xht  Solution 
and  Cryftallization  of  Salts,  we  cannot  but  learn  plentifull  information  to 
proceed  by.  And  this  will  further  appear  ftom  the  utiiVerfality  of  the 
Principle  which  Nature  has  made  ufe  of  almoft  in  all  inanimate  bodies. 
And  therefore,  as  the  contemplation  of  them  all  conduces  to  the  know- 
ledg  of  any  one ,  fo  from  a  Scientihcal  knowledge  of  any  one  does  follow 
the  lame  of  all,  and  every  one. 

And  fourthly,  for  the  ufefulncls  of  this  ktiowledge,  when  acquir  d, 
certainly  none  can  doubt,  that  confiders  that  it  caries  us  a  ftep  for- 
ward into  the  Labirinth  of  Nature,  in  the  right  way  towards  the  end 
we  propofe  out  felves  in  all  Philofophical  Enquiries.  So  that  know^ 
ing  what  is  the  form  of  Inanimate  or  Mineral  bodies,  we  Ihall  be  the 
better  able  to  proceed  in  our  next  Enquiry  after  the  forms  of  Vegeta- 
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tive  bodies  9  and  laft  of  all^  of  Animate  ones,  that  fecming  to  be  the 
t^ghed  ftep  of  patural  knowledge  that  the  mind  of  man  is  capsile  o£ 


Obferv.  X I V.     fmrd  hinder  of  frozen  Figures. 

I Have  very  often  in  a  Morning,  when  there  has  been  a  great  hoar-frpfi^ 
with  an  indifferently  magnifying  Mcrofcope^  obferv'd  the  finall  StiriJ^ 
or  Cryftalline  beard,  which  then  ufually  covers  the  face  of  moft:  bodies 
that  IJc  open  to  the  cold  air,  and  found  them  to  be  generally  HexanguUr 
prifmatical  bodies,  much  like  the  long  Cryftals  of  Salt-peter^  fave  onely 
that  the  ends  of  them  were  differing :  for  whereas  thofe  of  Nitre  are  for 
the  tnoft  part  pyramidal^  being  terminated  either  in  a  point  or  edges 
thefeof  Froftwere  hollow,  and  the  cavity  in  fome  feemd  pretty  deep, 
and  this  cavity  was  the  more  plainly  to  be  leen,  becaule  ufually  one  or 
other  of  the  fix  parallelogram  fides  was  wanting,  or  at  Icaft  much  fhortcr 
then  the  reft. 

But  this  was  onely  the  Figure  of  the  Bearded  Uar-frofi  ^  and  as  for  the 
particles  of  other  kinds  oinoar-frofts^  they  feem'd  for  the  moft  part  irre- 
gular) or  of  no  certain  ;Figure.  Nay,  the  parts  of  thofe  curious  branch* 
ings,  or  vortices^  that  ufually  in  cold  weather  tarnifh  the  furface  of 
Glafs,  appear  through  the  Mcrofcope  very  rude  and  unfhapen,  as  do 
moft  other  kinds  of  frozen  Figures^  which  to  the  naked  eye  fecm  exceed- 
ing neat  and  curious,  fuch  as  the  Figures  of  frozen  Vritte^  Haily 
feveral  Figures  frozen  in  common  Watcr,d^f.  Some  Obiervations  of  each 
of  which  I  fhall  hereunto  annex,  becaufe  if  well  coniider'd  and  ex- 
ami'nd,  they  may,  perhaps,  prove  very  inftrudlive  for  the  finding  out  of 
what  I  have  endeavoured  in  the  preceding  Obfervation  to  fhew,  to  be 
(next  the  Globular  Figure  which  is  caus'd  by  congruity^  as  I  hope  I  have  . 
made  probable  in  the  fiYj^Obfervation)  the  mofl  fimple  and  plain  opera- 
tion of  Nature,  of  which,  notwithftanding  we  are  yet  ignorant. 

I. 

Several  Ohfervables  in  the  fix-branched  ¥i^e$  fbrnCd  on  the  jiir* 
facccfVrinebyfrcezjng. 

1  The  Figures  were  all  frozen  almoft  even  with  the  furface  of  the 
>•  Vrine  inthe  Vcflel,  but  the  bigger  flems  were  a  little  prominent  above 
thatfur&ce,  and  the  parts  of  thole  flems  which  were  nearcfl  the  center 
(  4  )  were  biggefl  abgve  the  furface. 
•  2  I  have  obferv'd  feveral  kinds  of  thefe  Figures,  fome  froallcr,  no  big- 
ger then  a  Two-pence,  others  fo  bigg,  that  I  have  bv  meafure  found  one 
of  its  flems  or  branches  above  four  foot  long and  of  thefe,  fome  were 
pretty  round,  having  all  then-  branches  pretty  neer  alike  5  other  of  them 
were  more  cxtendS  towards  one  fide,  as  ufually  thofe  very  large  ones 

were 
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were,  which  I  have  obferv'd  m  Ditcher  whkh  haw  bcea  Sill  offo^al 
water. 

5  None  of  aB  th.de  Figures  I  have  yet  taken  notice  of^  had  my  rtgn- 
larpofidoninrelpeftQfoneaDotkeif,  or  of  the  (ides  o£  the  Vdiel^  nor 
did  I  find  any  of  them  equally  to  esa&icfe  exteisied  every  way  £wm 
the  center 

4  Where  ever  there  was  a  center jthe  branchings  from  it,  ai^^ge^  ^^d, 
a.  e,  afy  ^g^  were  never  fewer,  or  more  then  Ak,  which  afually  concuari  d, 
or  met  one  another  very  ncer  in  the  Ikme  point  or  ceinrei'j  ^-^  thoio^ 
oftentimes  not  exadly  ^  and  were  enclin'd  to  each. other  by  anangb^^of 
very  necr  £xty  degrees,  f  fey^  very  neer,  becaiifc,  though  having  en- 
deavoured to  meafure  them  the  moft  acnrately  I  was  able^  widb  the 
largeft  Compafles  I  had.  I  could  not  find  any  fenfible  vaiiation  fircun  that 
meafure,  yet  the  ivhole  fix-branched  Figure  feeming  to  compile  a  falid 
angle,  they  muft  neccilafily  be  ibmewhat  Ids, 

5  The  middle  lines  or  ffcms  of  thefe  branches ,  aiy  s  c^a  d,  s  af^ag^ 
fecm'd  fomewhat  whiter,  and  a  little  higher  then  any  of  the  mtcrxmdjatd 
brancbii^s  of  thefe  Figui  es^  and  the  center  was.  the  moft  fromrmwii 
part  of  the  whole  Figure,  feenrtag  the  ^csrofa  folid  ai^le  or  fjirtttm^ 
each  of the  fix  plains  beinga  little  enclin'd  below  thefuifacc  csf  lie  t^im. 

6  The  lateral  branchings  ifiiiing  our  of  the  great  onesj  fuch  as  sp^ 
fM  f  5  Sec.  were  each  of  them  inclm  d  to  the  great  ane&,  by  th  e  fame  angle 
©f  alx>ut  fixty  degreeSjas  the  great  ones  were  one  to  anotherySmdalwr/s 
ahe  bigger  branchings  were  framinexi  above  the  leE,  and  the  iefe  abofiPC 
the  leaft,  by  proportionate  ^r^d^/^tfarj. 

7  The  hurdhtmi^t^  fhooting  ons  of  the  great  ones,  went  all  of  thena 
from  the  center ,  and  each  of  them  was  parallei  to  that  great  branch,  isext 
to  whid?  it  lay  s  fo  that  as  all  the  branches  on  one  fide  were  piiraUcfto 
one  another,  fo  were  they  all  of  them  to  the  afpn^vximatt  great  bf  an^h^ 
^sp  0^  q  r,  as  they  were  parallel  to  each  of  her,and  £hot  firoro  the  cewmr, 
fo  were  they  parallel  alfo  to  ^he  great  branch  a  h, 

8  Some  of  the  ftrems  of  the  lis  branches  proceeded  fhaight,  i^nd  of  a 
thicknels  that  gradually  grew  Sharper  towards  the  cnd^  as  ag. 

9  Others  of  the  llffmj  of  thofe  branches  grew  bigger  and  knotty  to- 
wards the  middkj  and  the  branches  alfo  as  well  as  ftems,  from  CyKndm 
grew  into  Plates,  in  a  moft  admirable  and  curious  order,  fb  exceedtng  ec* 
gubr  and  dehcate,  as  nothing  co^M  be  more,  as  is  ^ifible  in  -ft^,  st  c^ady 
A  e,  afy  but  towards  the  end  of  fome  of  thefe  fVemSg  tbcy  began  again  to 
grow  foaller  and  to  recover  their  former  branchings,    about  ^- 

10  Many  of  the  lateral  branches  had  c&lkUfal  branches  (if  I  naay  fi> 
call  them)  as  had  many  focb  as/^,  and  moft  of  thofe  ^ain  j^^* 
colUuraly  as  v  and  thefe  again  had  others  lei%  which  onerSisy  cali^- 
terafkhcoUateraly  and  thefe  again  others^  and  they  other^  &c.  in  gr^atei 
Figures. 

1 1  The  branchings  of  the  main  Stems  joyn'd  no*  together  by  any  re- 

fular  line,nor  did  one  fide  of  th€  one  lie  over  the  other  fide  the  other, 
ut  the  finall  collateral  and  fubcoUaterd  branches  did  lie  as.  top  of  cctc 

Q  another 
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another  according  to  a  certain  order  or  method,  which  I  always  obferv'd 
to  be  this. 

12  That  fide  of  a  collateral  or  fubcollateral^^Lc,  branchj  lay  over  the 
fide  of  the  approximate  (as  the  feathers  in  the  wing  of  a  Bird)  whofe 
branchings  proceeded  parallel  to  the  iaft  biggeft  ftera  from  which  it 
Iprungjand  not  to  the  biggeft  ftemof  all,  unlefsthat  were  a  fecond  ftem 
backwards. 

1 5  This  rule  that  held  in  the  branchings  of  the  Sexatigular  figure  held 
alfo  in  the  branchings  of  any  other  great  or  fmall  ftem,  though  it  did 
not  proceed  from  a  center. 

14  The  exaftneis  and  curiofity  of  the  figuration  of  thefe  branches, 
was  in  every  particular  fb  tranfcendent,  that  I  judge  it  alraoft  impoffible 
for  humane  art  to  imitate. 

15  Tafting  feveral  cleer  pieces  of  this  Ice^  \  could  not  find  any  Vrin-^ 
OKs  tafte  inthem^  but  thole  few  I  tafted^  feem'd  as  insipid  as  water. 

16  A  figuration  fomewhat  likethisj  though  indeed  in  fbrae  particu- 
lars much  more  curious,  I  have  feveral  times  oblerv*d  in  regulm  martis 
fiellatm^  but  with  this  difierence,  that  all  the  ftems  and  branchings  are 
bended  in  a  moft  excellent  and  regular  order,  whereas  in  Ice  the  ftems 
and  branchings  are  ftreight,  but  in  all  other  particulars  it  agrees  with 
this,  and  fecms  indeed  nothing  but  one  of  thefe  ftars,or  branched  Figures 
&ozen  on  Vrine^  diftorted,  or  wreathed  a  little,  with  a  certain  propor- 
tion :  Lead  zlCo  that  has  Arfenick^  and  Ibme  other  things  mixt  with  it,  I 
have  found  to  have  its  lurface,  when  luffer'd  to  cool,  figured  Ibmewhat 
like  the  branchings  of  Vrine^  but  much  (mailer. 

17  But  there  is  a  Vegetable  which  does  exceedingly  imitate  thefe 
branches,  and  that  is,  Fearn^  where  the  main  ftem  may  be  obferv'd  to 
(hoot  out  branches,  and  the  ftems  of  each  of  thefe  lateral  branches,  to 
lead  forth  collateral^  and  thofc  fuhcoUateral^  and  thofe  Utero  fubcoUate^ 
ral^Sic,  and  all  thofe  much  after  the  lame  order  with  the  branchings,  di- 
vifions,  and  fubdivifions  in  the  branchings  of  thefe  Figures  in  frozeri 
Vrifte  3  fo  that  if  the  Figures  of  both  be  well  confider'd,  one  would  ghels 
that  there  were  not  much  greater  need  of  a  feminal  principle  for  the  pro- 
dud^ion  of  Fearn^  then  for  the  produ6lion  of  the  branches  of  Vrine^  or 
the  Stella  martis^  there  feeming  to  be  as  much  form  and  beauty  in  the 
one  as  in  the  other. 

And  mdeed,  this  Plant  of  Fe<ff»,  if  all  particulars  be  well  confider'd, 
will  feem  of  as  fimple,  and  uncompoundcd  a  form  as  any  Vegetable^  next 
to  Mould  ox  Mujhromes^  and  would  next  after  the  invention  of  the  forms 
of  thofe,  deferve  to  be  enquired  into  5  for  notwithftanding  feveral  have 
afiirHi'd  it  to  have  feed,  and  to  be  propagated  thereby ,  yet,  though  I 
have  made  very  diligent  enquiry  after  that  particular,  I  cannot  find  that 
there  is  any  part  of  it  that  can  be  imagin'd  to  be  more  feminal  then  an- 
other :  But  this  onely  here  by  the  by ; 

For  the  freezing  Figures  in  Vrine^  I  found  itrcquifite, 

Firft,  that  the  Superficies  be  not  difturbed  with  any  wind,  or  other 
commotion  of  the  air,  or  the  like. 

Secondly, 


MiC  ROGR  APH  lA. 

Secondly ^  that  it  be  not  too  long  expofed^  Tbas  thatthe  whole  bulk 
be  frozen  for  oftentimesjin  fuch  cafesjby  re^bn  of  ihe  1  welling  the  of  Icgy 
or  from  fome  other  caufe,  the  curiofus  branched,  Figures  difappcar. 

Thirdly^  an  artificial  freezing  with  St^i^w  md  Salt:,  apply 'd  to  the  out  ^ 
fide  of  the  containing  Veflel,  fuccecdsnot  well,  unlefs  there  be  a  very 
little  quantity  in  the  Vcflel. 

Fourthly,  If  you  take  any  cleer  and  imooth  Glafs,  and  wetting  all  the 
infide  of  it  with  Vrwe^  you  expofc  it  to  a  very  (harp  freezingj  you  wilt 
find  it  cover  d  with  a  very  regular  and  curiou$  Figure* 

H. 

ObfermbUs  in  figufd  Snow* 

Expofing  a  piece  of  black  Clothj  or  a  black  Hatt  to  the  falling  Snm^ 
I  have  often  with  great  plealiire,  oblerv  d  fuch  an  infinite  variety  of  cu- 
rioufly  figur'd  Snow^th'^^t  it  would  be  asimpoJfible  to  draw  the  Figure 
and  fliapc  of  every  one  of  them,  as  to  imitate  exactly  the  curious  and 
Geometrical  Mechamfmc  of  Nature  in  any  one.  Some  coorfe  draughts, 
fuch  as  the  coldnefs  of  the  weather,  and  the  ill  provifions,  I  had  by  me 
for  fuch  a  purpofe,  would  permit  me  to  make,  I  have  here  added  mthe 
Second  Figure  of  the  Eighth  Scheme, 

In  all  which  I  obferv'd,  that  if  they  were  of  any  regular  Frgures^  they 
were  always  branched  out  with  fix  principal  branches^all  of  equal  length, 
(hape  and  make,  from  the  center,  being  each  of  them  inclin'd  to  either  of 
the  next  branches  on  either  fide  of  it,  by  an  angle  of  fixty  degrees. 

Now,  as  all  thefe  ftems  were  for  the  moft  part  in  one  flake  exactly  of 
the  lame  make,  fo  were  they  in  difTcring  Figures  of  very  differing  ones  ^ 
ib  that  in  a  very  little  time  I  have  obferv'd  above  an  hundred  feveral  cizcs 
and  fliapcs  of  thefe  ftan  y  flakes. 

The  branches  alfo  out  of  each  ftem  of  arty  one  of  tliele  flakes,  were  ex- 
aftly  alike  in  the  fame  flake  3,  lb  that  of  whatever  Figure  one  of  the 
branches  were,  the  other  five  were  fore  to  be  of  the  lame,  very  exadly, 
that  is,  if  the  branchings  of  the  one  were  fmall  Peral/ehpipeds  or  Plates, 
the  branchings  of  the  other  five  were  of  the  fame,  and  generally,  the 
branchings  were  very  conformable  to  the  rules  and  method  obferv'd  be- 
fore^ in  the  Figures  on  Vrine^  that  is,  the  branchings  from  each  fide  of 
the  ftems  were  parallel  to  the  next  1km  on  that  fide,  and  if  the  ftems 
were  plated,  the  branches  alfo  were  the  fame  5  if  the  ftems  were  very 
long,  the  branches  alfo  were  fo,  &c. 

Obfcrving  fome  of  thefe  figurd  flakes  with  a  Mcrofiope^l^oymAthem 
not  to  appear  fo  curious  and  exadly  figur'd  as  one  would  have  imagin'd^ 
but  like  Artificial  Figures,  the  bigger  they  were  magnify 'd,  the  more  ir- 
regularites  appeared  in  them ,  but  this  irregularity  feem'd  aforibable  to 
the  thawing  and  breaking  of  the  flake  by  the  fail,  and  not  at  all  to  the 
defeft  of  the />/^/V4  virtue  of  Nature,  whofe  curiofity  in  the  formation 
of  moft  of  thefe;kind  of  regular  Figurcs/uchas  thole  q£  Salt  Miner alsjkc, 

O  ->  appears 
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appears  by  tfee  help  of  the  Mkrofiope^  to  be  very  many  degrees  fireiller 
then  the  moft  acute  eye  is  able  to  perceive  without  it.  And  thoaigh  one 
ofthefe  fix-b'anched  Stars  appear'd  here  below  much  of  the  fhape  do- 
Iciibed  in  the  Third  Figure  of  the  Eighth  Scheme  5  yet  I  am  very  apt  to 
thinkjthfeii  could  we  have  a  fight  of  one  of  them  through  a  Micrefiofe  2& 
they  are  generated  in  the  Clouds  before  their  Figures  are  vkiated  by 
external  accidemsjthey  would  exhibit  abundance  of  curiofity  and  neat- 
nds  there  ilfo^  though  never  fo  much  magnify 'd ;  For  fince  I  have  ob- 
ferv'd  the  Figures  of  Saks  and  Minerals  to  be  forae  of  them  (b  exceeding 
finallj  that  I  have  fcarcely  been  able  to  perceive  them  with  the  Microfcape^ 
and  yet  have  they  been  regular,  and  fince  (as  far  as  I  have  yet  examined 
it)  there  feems  to  be  but  one  and  the  fame  caufe  that  produces  both  thefe 
efieds,  I  think  it  not  tErational  to  Ibppofe  that  thefe  pretty  figur'd  Stars 
of  Snow^  when  at  firft  generated  might  be  alfo  very  regular  and  exad. 

III. 

Se&eralki^s  (f  Figures  in  Wzterfroz^, 

Putting  fair  Water  into  a  large  capacious  Veiiel  of  Clafs,  and  expofing 
ittothecoid,  I  obferv'd  atter  a  little  time,  feveral  broad,  flat,  and  thin 
lamins^  or  plates  of  Ice^  croffing  the  bulk  of  the  water  and  one  another 
very  irregularly,  onely  moft  of  them  fcem'dto  turn  one  of  their  edges  to* 
wards  that  fide  of  the  Glafs  which  was  next  it,  and  fecm'd  to  grow,  as 
'twere  from  the  infide  of  the  VefFel  inwards  towards  the  middle,  almoft 
like  fomany  blades  of  Fern,  Having  taken  leveral  of  thefe  plates  out  of 
water  on  the  blade  of  a  Knife,  I  obferv'd  them  figur'd  much  after  the 
manner  of  Herring  bones ^  or  Fern  blades^  that  is,  there  was  one  bigger 
ftem  in  the  middle  like  the  back-bone,  and  out  of  it,  on  either  fide,  were 
a  multitude  of  fmall ftiri£^  ox  icicles^  like  the  fmaller  bones,or  the  fmaller 
branches  in  Fern^  each  of  thefe  branches  on  the  one  fide,  were  parallel  to 
all  the  reft  on  the  fame  fide,  and  all  of  them  feem'd  to  make  an  angle 
with  the  ftem,towards  the  top,  of  fixty  degrees,  and  towards  the  bot- 
tom or  root  of  this  ftem,  of  1 20.  See  the  fourth  Figure  of  the  8.  Flate. 

I  obferv'd  likewife  feveral  very  pretty  varieties  of  Figures  in  Water, 
frozen  on  the  top  of  abroad  flat  Marble-ftone,  expos'd  to  the  cold  with 
a  little  Water  on  it,  fbme  like  feathers,  fome  of  other  (hapes,  many  of 
them  were  very  much  of  the  ftiape  expreft  in  the  fifth  Figure  of  the 
8.  Scheme:,  which  is  extremely  differing  from  any  of  the  other  Figures. 

I  obferv'd  likewile,  that  the  fhootings  of  Ice  on  the  top  of  Water,  be- 
ginning  to  freez,  were  in  ftreight  prtjmatical  bodies  much  likethofeof 
roch-peter^  that  they  croft  each  other  ufiially  without  any  kind  of  order 
or  rule,  that  they  were  always  a  little  higher  then  the  furface  of  the  Wa- 
ter that  lay  between  them  5  that  by  degrees  thofe  interjacent  fpaces 
would  be  hird  with  Ice  alfo,  which  ufually  would  be  as  high  as  the  fiitr 
face  of  the  reft. 

In  flakes  of  ice  that  had  been  frozen  on  the  topof  Water  to  any  con- 

fiderable 
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(Iderable  thicki^%  f  obierv'd  thu  bodi  the  uppet  and  th?  untkt  fides 
of  it  were  cutioufly  quilFd,  ftir-row'd,  or  gt^ki'd,  as  it  were,  which  when 
the  Sun  fhone  oo  the  Piatej  was  exceeding  eaiily  to  be  perceiv'd  to  be 
much  after  the  ftajpc  of  the  lines  in  the  6.  ffgnn  of  the  8.  SchemCythuis^ 
they  confifted  of  feveral  ftreight  ends  of  parallel  Plates,  which  were  of 
divers  lengths  and  angles  taone another  without  an}  certain  order. 

The  cauf^;  of  all  which  regular  Figures  (and  of  hundreds  of  i)thers, 
namely  of  Salts,  Minerals^  Aietals,  8cc.  which  I  could  have  here  inferted, 
would  it  not  have  been  too  long)  feemstobe  deduciJ^le  from  the  (ame 
PrincipleSjWhich  I  have  (in  the  15.  ()4/«"iwl/<7j!r)  hinted  only,  having  not 
j-et  had  timetocompleat  a  Theory  of  them.  But  indeed  (which  I  there 
alfo  hinted)  I  )udge  it  the  fecond  ftep  by  which  the  Pyramid  of  natu- 
ral knowledge  (which  is  the  knowledge  of  the  form  of  bodies)  is  to 
be  afcended :  And  vvhofoever  will  climb  it ,  rauft  be  well  furnifliM 
with  that  which  the  Noble  Verukm  calls  ScaUm  IntelLe^ui  5  he  rauft 
have  fcaling  Ladders,  otherwife  the  fteps  are  lb  large  and  high,  there 
will  be  no  getting  up  them,  and  confequently  little  hopes  of  attaining 
any  higher  RatioUj  fuch  as  to  the  knowledge  ot  the  moft  fimple  principle 
of  Vegetation  manifefted  in  Mould  flnd  Mulhronses,  whichj  as  I  elfe- 
where  endeavoured  to  (hew,  feeros  to  be  the  third  ftep,  for  it  feemsto 
me,  that  the  Intellcd  of  man  is  like  his  body,  deftitute  of  wings,  and 
cannot  move  from  a  lower  to  a  higher  and  more  fublimelbtion  of  know- 
ledg,otherwi(e  then  ftep  by  ftep^nay  even  there  where  the  way  h  prepac'd 
and  already  made  paflible  jas  in  the  Ehments  of  Gsom^try,  or  the  like;, 
where  it  is  fain  to  climb  a  whole  Jsrus  of  Propofitions  by  degfees,  before 
it  attains  the  knowledge  of  one  Prohkme.  But  if  the  alcent  be  high,  dif- 
ficult and  above  its  reach,  it  muft  have  recourfc  to  a  novum  orgam^^ 
fome  new  etigineand  contrivance,  fome  new  kind  of  Algebra^  ox  Ami)- 
tick.  Art  before  it  can  furmouttt  it. 


Obfcrv.  X'V.  Of  Kettcring-ftone,  anJ  cf  the  pores  of  InznU 
mate  boiftes. 

THis  Stone  which  is  brought  from  Kettetwg  in  Northamptov'prre^znd  schem.  9, 
digg'dout  of  a  Quarry,  as  I  am  inform'dp  has  a  grain  altogether  ^'^ 
admirable,  nor  have  I  everleen  or  heard  of  any  other  ftone  that  has  the 
like.  It  is  made  up  of  an  innumerable  company  of  (mall  bodies,  not  all 
of  the  fame  cizc  or  fliapc,  but  for  the  moft  partj  not  much  differing  from 
a  Globular  form,  nor  exceed  they  one  another  in  Diameter  above  three 
or  four  times  ^  they  appear  to  the  eye.  like  the  Cobb  or  Ovary  of  a  Her^ 
rif^y  or  fome  fmaller  fifties,  but  for  the  moft  part,  the  particles  feem 
fomewhat  lels,  and  not  fo  uniform  ^  but  their  variation  from  a  perfed 
globular  baJl,fccms  to  be  only  by  the  pr  eflure  of  the  cofitrgnous  bals  vs^iicfa 
have  a  little  dcpreft  and  protruded  thofc  toucht  fides  iniwird,  and  forc'd 
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the  other  fides  as  much  outwards  beyond  the  limits  of  a  Globe,  Jufi  as 
it  would  happenjif  a  heap  of  exaftly  round  Balls  of  foftClay  were  heap  d 
upon  one  another ,  or,  as  I  have  often  fcen  a  heap  of  finall  Globules  of 
^icksilver^  reduc'd  to  that  form  by  rubbing  it  much  in  a  glaz'd  Vcflel, 
with  fome  llimy  or  lluggilh  liquor,  fuch  as  Spittle,  when  though  the  top 
of  the  upper  Globules  be  very  neer  fpherical,  yet  thofe  that  are  preft 
upon  by  others ,  exadtly  imitate  the  forms  of  thefe  lately  mentioh'd 
grains. 

Where  thefe  grains  touch  each  other,  they  are  fo  firmly  united  or 
fettled  together,  that  they  feldom  part  without  breaking  a  hole  in  one 
or  th  other  of  them,  fiich  as  ^5  <^  3  S^c.  Some  of  which  fraftionsj 

as  tf,  4, 4,  where  the  touch  has  been  but  light,  break  no  more  then 
the  outward  cruft,'  or  firft  fhell  of  the  ftone,  which  is  of  a  white  colour, 
a  little  dafh'd  with  a  brownifti  YelIow,and  is  very  thin,like  the  (hell  of  an 
Egg :  and  I  have  feen  fome  of  thofe  grains  perfectly  relemble  fome  kind 
of  Eggs.both  in  colour  and  fliape :  But  where  the  union  of  the  contiguous 
granules  has  been  more  firm,  there  the  divulfion  has  made  a  greater 
Chafin,  as  at  ^,  ^,  ^,  in  lb  much  that  I  have  obferv'd  fome  of  them  quite 
broken  in  two,  as  at  r,  c,  which  has  difcovered  to  me  a  further  refem- 
blance  they  have  to  Eggs,they  having  an  appearance  of  a  white  and  yelk, 
by  two  differing  fubftances  that  envelope  and  encompafs  each  other. 

1  hat  which  we  may  call  the  white  was  pretty  whitilh  neer  the  yelk, 
but  more  dufkie  towards  the  (hell  5  fome  of  them  I  could  plainly  per- 
ceive to  be  (hot  or  radiated  like  a  Fj/rites  or  fire-ftone  ,  the  yelk  in  fome 
I  (aw  hollow,  in  others  fill'd  with  a  dulkie  brown  and  porous  fub- 
ftance  like  a  kind  of  pith. 

The  (mall  pores,  or  interfiitia  e  e  e  e  betwixt  the  Globules,  I  plainly 
(aw,and  found  by  other  trials  to  be  every  way  pervious  to  air  and  water, 
for  I  could  blow  through  a  piece  of  this  (lone  of  a  confiderable  thicknefs, 
as  eafily  as  I  have  blown  through  a  Cane,  which  minded  me  of  the  pores 
which  Des  Cartes  allow  his  materia  Jubtilis  between  the  ethereal  globules. 

The  objed,  through  the  Microfcope^  appears  like  a  Congeries  or  heap 
of  Pibbles,  fuch  as  I  have  often  feen  caft  up  on  the  (hore,  by  the  work- 
ing of  the  Sea  after  a  great  (torm,  or  like  (in  (hape,  though  not  colour) 
a  company  of  (mall  Globules  of  Quickfilver,  look'd  on  with  sl  Micro/cope, 
when  reduc  d  into  that  form  by  the  way  lately  mentioned.  Ancl  per- 
haps, this  laft  may  give  fome  hint  at  the  manner  of  the  formation  of  the 
former  :  For  (iippofing  fome  Lapidefcent  fubftance  to  be  generated,  or 
fome  way  brought  (either  by  fome  commixture  of  bodies  in  the  Sea  it 
folf^  or  protruded  in,  perhaps,  out  of  fome  Jubterraneons  caverns)  to  the 
bottom  of  the  Seajand  there  remaining  in  the  form  of  a  liquor  like  Quick- 
filver,  heterogeneous  to  the  ambient  Saline  fluid,  it  may  by  the  working 
and  tumblings  of  the  Sea  to  and  fro  be  jumbled  and  comminuted  into 
fuch  Globules  as  may  afterwards  be  hardned  into  Flints,  the  lying  of 
which  one  upon  another,  when  in  the  Sea,  being  not  very  hard,  by  rea- 
fon  of  the  weight  of  the  incompafling  fluid,  may  cau(e  the  undcrmoft  to 
be  a  little,though  not  much,  varied  from  a  globular  Figure.  But  this  only 
by  the  by.  After 
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After  what  manner  this  Kettering-ftone  fhould  be  generated  1  cannot 
learn,  having  never  been  there  to  view  the  place,  and  oblcrvethccir- 
cumftancey,  but  it  feems  tome  from  the  ftru£i:urc  of  it  to  be  generated 
from  fome  fubftance  once  more  fluid,  and  afterwards  by  degrees  growing 
harder,  almoft  after  the  fame  manner  as  I  foppof^d  the  generation  of 
Flints  to  be  made. 

But  whatever  were  the  caufe  of  its  curious  texture,  we  may  learn  this 
information  from  it^  that  even  in  thofe  things  which  we  account  vile, 
rude,and  coor(e.  Nature  has  not  been  Wanting  to  (hew  abundance  of  cu- 
riofity  and  excellent  Mechanifme. 

We  may  here  find  a  Stone  by  help  of  a  Microfcope^  to  be  made  up  of 
abundance  of  fmall  Balls,  which  do  but  juft  touch  each  other,  and  yet 
there  being  (b  many  contaftsjthey  make  a  firm  hard  maft,  or  a  Stone  much 
harder  then  Free-ftone. 

Next,  though  we  can  by  a  Microfcope  dilcern  lb  curious  a  (hape  in  the 
particles,  yet  to  the  naked  eye  there  icarce  appears  any  fiich  thin^  5 
which  may  afford  us  a  good  argument  to  think,  that  even  in  thole  bodies 
alio,  whole  textnre  we  are  not  able  to  difcern,  though  help'd  with  Micro^ 
fcopes.  there  may  be  yet  latent  lb  curious  a  Schematifme^  that  it  may  abun- 
dantly fatisfie  the  curious  fearcher,  who  fhall  be  to  happy  as  to  find  fbme 
way  to  difcover  it. 

Next,  we  here  find  a  Stone,  though  to  the  naked  eye  a  very  dole  one, 
yet  every  way  perforated  with  innumerable  pores, which  are  nothing  elle 
but  the  interjiitia^tVNCQnthoit  multitudes  of  minute  globular  particles, 
that  compofe  the  bulk  it  felf,  and  thele  pores  are  not  only  difcover  d  by 
the  Microfcope^  but  by  this  contrivance. 

I  took  a  pretty  large  piece  of  this  flone,  and  covering  it  all  over  with 
cement,  favc  only  at  two  oppofite  parts^  I  found  my  felf  able,  by  blowing 
in  at  one  end  that  was  left  open,  to  blow  my  fpittle,with  which  I  had  wet 
the  other  end,  into  abundance  of  bubbles,  which  argued  thefe  pores  to 
be  open  and  pervious  through  the  whole  ftone,  which  affords  us  a  very 
pretty  inftance  of  the  poroufhefs  of  fome  feemingly  cloie  bodies,of  which 
kind  I  fhall  anon  have  occafion  tofubjoyn  many  more,  tending  to  prove 
the  fame  thing. 

I  muft  not  here  omit  to  take  notice,  that  in  this  body  there  is  not  a 
t;egetative  faculty  that  fhould  fo  contrive  this  flrufture  for  any  peculiar 
ufeof^^i?^e^4/7i?«  or  growth,  whereas  in  the  other  inflances  of  vegetable 
porous  bodies,  there  is  an  anima^  ox  forma  informans^  that  does  contrive 
all  the  Structures  and  Mechanifms  of  the  conftituting  body,  to  make 
them  fubfervient  and  ufcfull  to  the  ^reat  Work  or  Funftion  they  are  to 
perform.  And  fo  I  ghefs  the  pores  m  Wood,  and  other  vegetables,  in 
bones,and  other  Animal  fubftances,to  be  as  fo  many  channels,provided  by 
the  Great  and  Alwife  Creator,  for  the  conveyance  of  appropriated  juyces 
to  particular  parts.  And  therefore,that  this  may  tend,  or  be  pervious  all 
towards  one  partjand  may  have  impedimentS5as  valves  or  the  like,  to  any 
other  5  but  in  this  body  we  have  very  little  reafon  to  fufpeft  there  fhould 
be  any  fuch  dcfign,  for  it  is  equally  pervious  every  way,  not  ouely  for- 
ward. 
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ward,  but  baekwards^and  fide-ways,  and  fcems  indeed  much  mther  to  be 
Hevi^eneom  or  fimilar  to  thofe  pores,  which  we  may  with  great  proba- 
bility believe  to  be  the  channels  of />«/^»fi^/ bodies,  not  directed,  or  moie 
open  any  one  way,  then  any  other,  being  equally  pervious  every  way. 
And,  acccM-ding  as  thefe  pores  are  uiore  or  greater  in  refpe^  of  the  t»- 
terfiitial  bodies,  the  more  tranfparent  are  the  fo  conftituted  concretes  j 
oekI  the  finaller  thofe  pores  are,  the  weaker  is  the of  light  com- 
municated through  thera,  though  the  more  quick  betheprogrefe. 

Upon  this  Occafion^  I  hope  it  will  not  be  altogether  unfeafonable^  if  I 
propound  my  conjeftures  and  Hj/pothejis  about  the  wedinm  and  con- 
veyance of  light. 

I  fiippofe  then,  that  the  greateft  part  of  the  Interjiitia  of  the  world, 
that  lies  between  the  bodies  of  the  Sun  and  Starrs,  and  the  Planets,  and 
the  Earth,  to  be  an  exceeding  fluid  body ,  very  apt  and  ready  to  be 
mov'djand  to  communicate  the  motion  of  any  one  part  to  any  other  parr, 
though  never  fo  far  difUnt :  Nor  do  I  much  concern  my  felf,  to  deter- 
mine what  the  Figure  of  the  particles  of  this  exceedingly  fubtile  fluid 
medium  muft  be^  nor  whether  it  have  any  interftitiated  pores  or  vacui- 
ties,it  being  fu&ient  to  folve  all  the  Ph^mmma  to  fiippoie  it  an  exceed* 
Bigly  fluid,  or  the  mofl:  fluid  body  in  the  world,^  and  as  yet  iijipoffible  to 
determine  the  other  difficulties. 

That  being  fo  exceeding  fluid  a  body,it  eafily  gives  paflage  to  all  other 
bodies  to  move  to  and  fro  in  it. 

That  it  neither  receives  from  any  of  its  pcMfts,  ©r  from  other  bodies^ 
Ror  communicates  to  any  of  its  parts,  or  to  any  other  body,  any  impuiie, 
or  motion  in  a  dired:  line,  that  is  not  of  a  determinate  quicknefs.  And 
that  when  the  motion  is  of  fuch  determinate  Iwiftnefe,  it  both  receives, 
and  communicateSjOr  propagates  ao  impulfe  or  motion  to  any  imaginable 
diftance  in  fbreight  lines,  with  an  unimaginable  celerity  and  vigour. 

That  all  kind  of  folid  bodies  confift  of  pretty  mafik  particles  in  re- 
Ipeft  of  the  particles  of  this  fluid  medium^  which  in  many  places  do 
touch  each  other,thai:  none  of  this  flurd  medium  interpofes  much  after  the 
fame  mannner  (to  ufe  agrofe  fimilitude)  as  a  heap  of  great  ftones  compali 
one  great  congeries  or  mafs  in  the  midft  of  the  water. 

That  all  fluid  bodies  which  we  may  call  tanphk^  arc  nothmg  but  feme 
more  fubtile  parts  of  thofe  particles,  thatferve  toconftitureall  Ungible 
bodies. 

That  the  water,  and  inch  other  fluid  bodies,,  are  nothing  but  a 
cotjgttfes  of  particles  agitated  or  made  fluid  by  it  in  the  lame  manner  as 
die  particles  of  sMt  are  agitated  or  made  fluid  by  a  parcel  of  water,  m 
which  they  are  diflblv'd,  and  fuhfiding  to  the  bottom  of  it,  conftkute  a 
fltdd  bcwiy,.  much  more  mallie  and  denfc,  and  lefs  fluid  then  the  pure 


That  the  air  on  the  other  fide  is  a  certain  company  of  particles  of  quite 
another  kind,  that  is,  fuch  as  are  very  mtjch  fealler,  and  more  eauely 
moveable  by  the  motion  of  this  fluid  «2e^iw»^  much  like  thofe  very  fub- 
tile parts  of  C(7^:^e»e/jaiidoibejf  very  dfcep  tuiging  bodic&,wherc  by  a  very 
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fmall  parcel  of  matter  is  able  to  tinge  and  diffufe  it  Telf  over  a  very  great 
quantity  of  the  fluid  diflblvent ,  or  fomewhat  after  that  nsantiefj  as 
imoak,  andiuch  like  minute  bodies,  or  fteams,  are  obferv'dto  tinge  a 
very  great  quantity  of  air  5  onely  this  Jaft  finiilitude  is  deficient  in  one 
propriety,  and  that  is  a  perpetuity  or  continuance  in  that  ftate  of  com- 
mixture with  the  air,  but  the  fornjer  does  more  neerly  approach  to  the 
nature  and  manner  of  the  air's  being  diflolv'd  by  this  fluid  or  j£then 
And  this  Similitude  will  further  hold  in  thefe  proprieties  ^  that  ag  thojfe 
tinftures  may  be  increafcd  by  certain  bodies,fo  may  they  be  precipitated 
by  others  ^  as  I  fliall  afterwards  ftiew  it  to  be  very  probable,  that  the  like 
accidents  happen  even  to  the  Air  it  felf 

Further,  as  thefe  folutions  and  tin^i:ures  do  alter  the  nature  of  thefe 
fluid  bodicSjas  to  their  aptnefs  to  propagate  a  motion  or  impulfe  througli 
them,  even  fb  does  the  particles  of  the  Air,  Water,  and  other  fluid  bo* 
dies,ando£Clafs5CryftaI,<^f,  which  are  commixt  with  this  bulk  of  the 
j£tker,  alter  the  motion  of  the  propagated  pulfe  of  light ;  that  is,  where 
thefe  more  bulkie  particles  are  more  plentifull,  andconfequently  a  lefler 
quantity  of  the  ^ther  between  them  to  be  mov'djthere  the  motion  muft 
neceflarily  be  the  fwifter,though  not  fo  robuft,  which  will  prodiice  thole 
effects,  which  I  have  (I  hope)  with  Ibme  probability,  afcribedro  it  in 
the  digreffion  about  Colours,  at  the  end  of  the  o^firvatiofis  ort  Mnf 

Now,  that  other  Stones,  and  thofe  which  have  the  clofeft  and  hardeft 
textures,  and  leem  (as  far  as  we  are  able  to  difcover  with  our  eyes, 
though  help  d  with  the  beft  j^/7Vr^^?/e/)  freeft  from  "pores,  arcyet  oot*- 
withftanding  replenifti'd  with  them  j  an  fnihnce  or  two  wiil,  I  fuppofe, 
make  more  probable. 

A  very  (olid  and  nnflaw'd  piece  of  ciccr  white  Marble,  If  k  be  well 
folifh'd  and  glaz'd,  has  fo  curioully  (raooth  a  furfece^  that  the  beft  artd 
moft  poliiTi'd  furface  of  any  wrought-glafs,  feems  not  to  the  naked  eye, 
nor  through  a  Mcrofcope^  to  be  more  (mooth,  and  iels  -poious.  And  yet, 
that  this  hard  clofe  body  is  rcplenifh'd  with  abundance  of  pores,  I  think 
thefe  following  Experiments  will  fufficicntly  prove. 

The  firft  is.  That  if  you  take  fiich  a  piece,  and  for  a  prettv  while  boyl 
it  in  Turpentine  and  Oy!  ofTurpentine,  you  fhall  find  that  the  ftone  will 
be  all  imbu  d  with  it  ^  and  whereas  before  it  look  d  more  white.but  more 
opacous,  ndw  it  will  look  more  ^reafie,  but  be  much  more  transparent, 
and  if  you  let  it  lie  bat  a  little  while,  and  then  break  off  a  part  ofit,  you 
IhallfiiEid  theunOtious  body  to  have  penetrated  irto  juch  a  determinate 
depth  every  way  within  the  lurface.  This  may  be  yet  eafier  try'd  with  a 
piece  of  the  fame  Marble^  ^  little  warmed  in  the  fire,and  then  a  fittle  f'itch 
or  Tarr  melted  on  the  top  of  it  5  for  thefe  black  bodies,  by  their  fnfinu^ 
ating  themlelves  into  the  invifible  pofes  of  the  ftooe,  ting  it  with  ib  black 
a  hue,  that  there  can  be  no  further  doubt  of  the  truth  of  this  aiiertion, 
that  it  abounds  With  fiftall  imperceptible  pores. 

Now,  that  other  bodies  will  al^  fink  into  the  pores  o^  Afarbie,  befides 
mSmus^  I  have  try'd,  and  found,  that  a  very  Blue  tinfture  made  in 
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fiiritefVrine  would  very  readily  and  eafily  fink  into  itj  as  would  alfo 
fcveral  tinftures  drawn  with  j^irit  of  Wine. 

Nor  h  Marble  the  only  fecmingly  clofe  ftonejWhich  by  other  kinds  of 
Experiments  may  be  found  porous  5  for  I  have  by  this  kind  ofExpcri- 
mcnt  on  divers  other  ftones  found  much  the  fame  effed,  and  in  fomc,  in- 
deed much  more  notable.  Other  ftones  I  have  found  fo  porous,  that  with 
the  Microfcope  I  could  perceive  fcveral  fmall  winding  holes,  much  like 
Worm-holes5as  I  have  noted  in  fome  kind  oiPurheckcfione^  by  looking  on 
theforfaceof  a  piece  newly  flaw'd  ofF^  for  if  otherwife,  thefiirface  has 
been  long  expos  d  to  the  Air,  or  has  been  fcraped  with  any  tool,  thole 
imall  caverns  arc  fill'd  with  duft^and  difappear. 

And  to  confirrfi  this  C^^zyf fi?»r?3  yet  further,!  (hall  here  infert  an  excel- 
lent accountjgiven  into  the  Royal  Society  by  that  Eminently  Learned  Phy- 
fician,Dodor  Coddard^o{ Experiment, not  Icfs  inftrudivefthen  curi- 
ous and  accurate,  made  by  hiralelf  on  a  very  hard  and  feemingly  clofe 
ftone  caird  Oculus  Mundi^  as  I  find  it  preferv'd  in  the  Records  of  that 
Honourable  Society. 

A  fmall  ftone  of  the  kind,  call'd  by  fome  Authours,  Ocuht 
Mundi^  being  dry  and  cloudy,  weigh'd  5  ^-^^  Graim. 

The  fame  put  under  water  for  a  night,  and  fomewhat  more, 
became  tranfparent,  and  the  fuperficies  being  wiped  dry, 
weighed  6 ^Grains. 

The  difference  between  thefe  two  weights,  o  ^  of  a  Grain, 

The  fame  Stone  kept  out  of  water  one  Day  and  becoming 
cloudy  again  weighed,  $^  Gr nines. 

Which  was  more  then  the  firft  weight,       of  a  Grain. 

The  fame  being  kept  two  Days  longer  weighed,  Graim. 

Which  was  lefs  then  at  firft,       of  a  Grain. 

Being  kept  dry  fomething  longer  it  did  not  grow  fenfibly 
lighter. 

Being  put  under  water  for  a  night  and  becoming  again  tranf- 
parent and  wiped  dry,  the  weight  was,  6^  Graim^  the  fame 
with  the  firft  after  putting  in  water,  and  more  then  the  laft 
weight  after  keeping  of  it  dry,      of  a  Grain. 

Another  Stone  of  the  fame  kind  being  variegated  with  milky 
Mxt  and  gra)  like  fome  forts  of  Agatts^  while  it  lay  under  water, 
was  alwaies  invironed  with  litde  Bubbles,  fuch  as  appear  in 
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water  a  little  before  boyling,  next  the  fides  of  the  Veflfel. 

There  were  alfo  fome  the  like  Bubbles  on  the  Surface  of  the 
water  juft  over  it,  as  if  cither  fome  exhalations  came  out  of  it, 
or  that  it  did  excite  fome  fermentation  in  the  parts  of  the  water 
contiguous  to  it* 

There  was  little  fenfible  difference  in  the  tranfparcncy  of  this 
Stone,beforc  the  putting  under  water,  and  after :  To  be  fure  the 
milky-whke  parts  continued  as  before,  but  more  difference  in 
weight  then  in  the  former.  For  whereas  before  the  putting 
into  the  water  the  weight  was  1 8,^  Grairks.  After  it  had  lyen 
in  about  four  and  twenty  hours  the  weight  was  20^  Gratnes^  fo 
the  difference  was,  i^.  Graines, 

The  fame  Stone  was  infufed  in  the  water  fcalding  hot,  and  lo 
continued  for  awhile  after  it  was  cold,  but  got  no  more  weight 
then  upon  infufing  in  the  cold,  neidier  was  tliere  any  fenfible 
Difference  in  the  weight  both  times. 

In  which  Expetimcntjthcre  aire  three  Obfervablefjthat  fcem  very  mani* 
fefHy  to  prove  the  poroufhels  of  thefe  iecmingly  dole  bodies:  the  Hrft 
is  their  acquiring  a  tranlparency,  and  lofing  their  whiteneis  after  fteeping 
in  water,  which  will  ieem  the  more  ftrongly  to  argue  it,  ifwhatlhavc 
already  faid  about  the  making  tranfparent,  or  clarifying  of  fome  bodies, 
as  the  white  powder  of  beaten  Glals,  and  the  froth  of  fome  gJutinous 
tranlparent  liquor  be  well  confider  d  5  for  thereby  it  will  feem  rational 
to  think  that  this  tranlparency  arifcs  from  the  inlinuation  of  the  water 
(which  has  much  the  lame  refraftion  with  fuch  ftony  particles,  as  may  be 
difcoverd  by  Sand  view'd  with  a  Microfcopeymto  thole  pores  which  were 
formerly  replcat  with  air  (that  has  a  very  differing  refraftion,  and  con- 
fequently  is  very  refleftive)  which  feems  to  be  confirm'd  by  the  fecond 
Obfervable,  naiticly,  the  increafe  of  weight  after  fteeping,  and  decreafe 
upon  drying.  And  thirdly/eem'd  yet  more  fenfibly  confirm'd  by  the  mul- 
titude of  bubbles  in  thelaft  Experiment. 

We  find  alfo  moft  Acid  Salts  very  readily  to  diffolvc  and  feparate  the 
parts  of  this  body  one  from  another  5  which  is  yet  a  further  Argument  to 
confirm  the  poroufiiefs  of  bodies,  and  will  ferve  as  foch,  to  (hew  that 
even  Glafs  alio  has  an  abundance  of  pores  in  it,(incc  there  are  feveral  li- 
quors, that  with  long  ftaying  in  a  Glals,  will  fo  Corrode  and  cat  into  it,  as 
atlaft,  to]mafceit  pervious  to  the  liquor  it  contain'd,  of  which  I  have 
feen  very  many  Inftances. 

Since  therefore  we  find  by  other  proofs,  that  many  of  thole  bodies 
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which  we  think  themoft  folid  ones,  and  appear  fo  to  our  fight,  have  not- 
withftanding  abundance  of  thofe  grofler  kind  of  pores,  which  wiJl  ad- 
mit feveral  kinds  of  liquors  into  them,  why  (hould  we  not  believe  that 
Clafs,  and  all  other  tranfparent  bodies  abound  with  them,  fince  we  hlive 
many  other  arguments,  befides  the  propagation  of  light,  which  feem  to 
argue  for  it } 

And  whereas  it  may  be  objeded,  that  the  propagation  of  light  is  no 
argument  that  there  are  thofe  atomical  pores  in  glafs,  fince  there  are  Hy- 
pothefes  plaufible  enough  to  folve  thote  Ph£nomena,  by  fuppofingtbe 
pulfe  onely  to  be  communicated  through  the  tranfparent  body.  ^ 

To  this  I  anfwer,  that  that  Hj/pothfis  which  the  induftrious  M^H4nus 
has  publifti'd  about  the  flower  motion  of  the  end  of  a  Ray  in  a  denfer 
«<j^//W»5then  in  a  more  rare  and  thin,feems  altogether  unfufficient  to  folve 
abundance  of  Th^nomena,  of  which  this  is  not  the  leaft  confiderable,that 
it  is  impoffible  from  that  fiippofition,  that  any  colours  (hould  be  gene- 
rated from  the  refraftion  of  the  Rays  5  for  fince  by  that  Hypothep  the 
undulating  pulfe  is  always  carried  perpendicular,  or  at  right  angles  with 
the  Ray  or  Line  of  direftion,it  follows,  that  the  ftroke  of  the  pulfe  of 
light,  after  it  has  been  once  or  twice  refrafted  (through  a  Prifmejfor  ex- 
ample) muft  affeft  the  eye  with  the  fame  kind  of  ftroke  as  if  it  had  not 
been  refrafted  at  all.  Nor  will  it  be  enough  tor  a  Defendant  of  that  Hy 
pothejts,  to  fay,  that  perhaps  it  is  becaule  the  refraftions  have  made  the 
Rays  more  weak,  for  if  fo,then  two  rcfraftions  in  the  two  parallel  fides 
of  a  ^adrangular  Prifine  would  produce  colours,  but  we  have  no  fnch 
Thdnomena  produc'd. 

There  are  feveral  Arguments  that  I  could  bring  to  evince  that  there 
are  in  all  tranfparent  bodies  fuch  atomical  pores.  And  that  there  is  fuch 
a  fluid  body  as  I  am  arguing  for,  which  is  the  medium,  or  Inftrument,  by 
which  the  pulfe  of  Light  is  convey'd  from  the  lucid  body  to  the  en- 
lightn  d.  But  that  it  being  a  digreffion  fi-om  the  Obfervations  I  was  re- 
cording, about  the  Pores  of  Kettering  Stone ^  it  would  be  too  much  (iich, 
if  I  fliould  protrad^  it  too  long  3  and  therefore  I  fhall  proceed  to  the 
next  Obfervation, 


Obferv.  XVI.  Of  Chxcozly  or  burnt  ^tg&Mcs. 

CHarcoaljOr  a  Vegetable  burnt  black,affbrds  an  objedt.'no  lefs  plealant 
than  inftruftive  3  for  if  you  take  a  fmall  round  Charcoaljand  break 
it  ftiort  with  your  fingers,  you  may  perceive  it  to  break  with  a  very 
finooth  and  fleck  furtace,  almoftlikethefurfaceof  blackfealing  Wax5 
this  furface,  if  it  be  look'd  on  with  an  ordinary  Microfiope^  does  manifeft 
abundance  of  thofe  pores  which  arealfo  vifible  to  the  eye  in  many  kinds 
of  Wood^  rang'd  round  the  pith,  both  a  in  kind  of  circular  order,  and  a 
radiant  one.  Of  thefe  there  are  a  multitude  in  the  lubftance  of  the  Coal, 
every  where  almoft  perforating  and  drilling  it  from  end  to  end  5  by 
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means  of  which,  be  the  Coal  never  fo  long,  you  may  eafily  blbw  through 
it  5  and  this  you  may  prefcntly  findpby  wetting  one  end  of  it  with  Spittle^ 
and  blowing  at  the  other. 

But  this  is  not  all,  for  befides  thofe  many  great  and  confpicuous  irre* 
gular  fpots  or  pores,  if  a  better  Mcrofiope  be  made  ufe  of,  thcte  will  ap- 
pear an  infinite  company  of  exceedingly  fmall,  and  very  regulat  pore^j 
fo  thick  and  fo  orderly  fet,  and  fo  dole  to  one  another,  that  they  leave 
very  little  room  or  fpace  between  them  to  be  fill'd  with  a  folid  body,  for 
the  apparent  ivterftitia,  or  feparating  fides  of  thefe  pores  feem  fo  thin  in 
fome  places,  that  the  texture  of  a  Honey-comb  cannot  be  more  porous. 
Though  this  be  not  every  where  fo,  the  intercurrent  partitions  in 
fome  places  beinc;  very  much  thicker  in  proportion  to  the  holes. 

Moft  of  thefe  Snail  p(^res  feem'd  to  be  pretty  round,  and  wererang'd 
in  rows  that  radiated  from  the  pith  to  the  bark  5  they  all  of  theffl 
feem'd  to  be  continued  open  pores,  running  the  whole  length  of  the 
Stick^andthatthey  were  all  perforated,  I  try'd  by  breaking  off' a  very 
thin  (liver  of  the  Coal  crols-ways,  and  then  with  my  A/rfr^f>pe,diligent- 
ly  furveying  them  againft  the  light,  for  by  that  means  I  was  able  to  fee 
quite  through  them. 

"  Thefe  pores  were  fo  exceeding  fmall  and  thick,that  in  a  line  of  them, 
,4  part  of  an  Inch  long,  I  found  by  numbring  them  no  lefs  thefi  i  50. 
fmall  pores  ^  and  therefore  in  a  line  of  them  an  Inch  long,  muft  be  no.Iels 
then  2700.  pores,  and  in  a  circular  area  of  an  Inch  diameter,  muft  be 
about  5725350.  of  the  like  pores  5  lb  that  a  Stick  of  an  Inch  Diameter, 
may  eontaine  no  lels  then  fcven  hundred  and  twenty  five  thonfand,  be- 
fides 5  Millions  of  pores,which  would,  I  doubt  not,  feem  even  incredible, 
were  not  every  one  left  to  believe  his  own  eyes.  Nay,  having  fince  ex- 
amin'd  Cocm^  hUck.  aftd  green  Ebony  ^Lignum  VHie^^c.  I  found,  that  all 
thefe  Woods  have  their  pores,  abundantly  fmaller  then  thofe  of  loft  light 
Wood  5  in  fo  much,  that  thofe  of  Gmjacum  ieem'd  not  above  an  eighth 
part  of  the  bignels  of  the  pores  of  Beech,  but  then  the  Interflitia  were 
thicker  5  fo  prodigioully  curious  are  the  contrivances,  pipes^  or  (luces  by 
which  the  Succm  nutritins^  or  Juyce  of  a  Vegetable  is  convey 'd  from 
place  to  place. 

This  Obfervation  feems  to  afford  us  the  true  reafon  of  feveral  Ph£^ 
nomena,  of  Coals  5  as 

Firft,  why  they  look  black  s  and  for  this  we  need  go  no  further  thenf 
the  scheme^  for  certainly,  a  body  that  has  fo  many  pores  in  it  as  this  is  dif- 
cover'd  to  have,  from  each  of  which  no  light  isxeflefted,  muff  neceflarily 
look  blackj  cfpecially,  when  the  pores  are  fomewhat  bigger  in  proporti- 
on to  the  intervals  then  they  are  cut  in  the  Scheme^\A2i'SL  being  nothing 
elfebuta  privation  of  Light,  or  a  want  of  reflection ,  and  wherefover 
this  reflecting  quality  is  deficient,  there  does  that  part  look  black,  whe- 
ther it  be  from  a  poroufnels  of  the  body,  as  in  thisInuance,or  in  a  deadning 
and  dulling  quality,  (iich  as  I  haveobferv'd  in  the  ScorU  of  Lead,  Tin, 
Silver,  Copper,  d*'^'. 

Next,  we  may  alfo  as  plainly  fee  the  reafon  of  its  fhining  quality^  and 
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that  is  from  the  even  breaking  off  of  the  ftick,  the  folid  interftitia 
having  a  regular  termination  or  furfaccj  and  having  a  pretty  ftrong  re- 
fieding  quality,  the  many  fmall  reflexions  become  united  to  the  naked 
eye,  and  make  a  very  pretty  ftiining  furfacc.- 

Thirdly  jthe  reafon  of  its  hardnefs  and  brittlenefs  (eems  evident^fb^  fince 
all  the  watery  or  liquid  fubftance  that  moiltn'd  and  toughn'd  thofc  Inter- 
fiitia  of  the  more  (olid  parts,  are  evaporated  and  remov'd,  that  which 
is  left  behind  becomes  of  the  nature  almoft  of  a  ftone,  which  will  not  at 
all,  or  very  littlejbend  without  a  divnljion  or  folution  of  its  continuity. 

It  is  not  my  defign  at  prcfent,  to  examine  the  ufe  and  Mechanifme  of 
thefe  parts  of  Wood,  that  being  more  proper  to  another  Enquiry  3  but 
rather  to  hint,  that  from  this  Experiment  we  may  learn, 

Firft,  what  is  the  caufe  of  the  blackncfs  of  many  burnt  bodies,  which 
we  may  find  to  be  nothing  elfe  but  this  5  that  the  heat  of  the  fire  agi- 
tating and  rarifying  the  watcrifli,  tranfparent,  and  volatile  water  that  is 
contain'd  in  them,by  the  continuation  of  that  aftionjdoes  fo  totally  expel 
and  drive  away  all  that  which  before  fill  d  the  pores,  and  was  diipers'd 
alfo  through  the  folid  mafi  of  it,  and  thereby  caus  d  an  univerfal  kind  of 
tran(parency,  that  it  not  onely  leaves  all  the  pores  empty,  but  all  the/«- 
terfiitia  alfo  fo  dry  and  epaceffs^  and  perhaps  alfo  yet  further  perforated, 
that  that  light  onely  is  refleded  back  which  falls  upon  the  very  outward 
edges  of  the  pores,  all  they  that  enter  into  the  pores  of  the  body,  never 
returning,  but  being  loft  in  it. 

Now,  that  the  Charring  or  coaling  of  a  body  is  nothing  elfe,  may  be 
eafily  believ'd  by  one  that  ftiall  confider  the  means  of  its  produdion, 
which  may  be  done  after  this,  or  any  fuch  manner.  The  body  to  be 
charr  d  or  coal'd,  may  be  put  into  a  Crucibk^^ot^Qx  any  other  Veflel  that 
will  endure  to  be  made  red-hot  in  the  Fire  without  breaking,  and  then 
covered  over  with  Sand,  fo  as  no  part  of  it  be  fuffer'd  to  be  open  to  the 
Air,  then  fet  into  a  good  Fire,  and  there  kept  till  the  Sand  has  continu'd 
red  hot  for  a  quarter,  half,  an  hour  or  two,  or  more,  according  to  the 
nature  and  bignefs  of  the  body  to  be  coal'd  or  charr  d,  then  taking  it  out 
of  the  Fire,and  letting  it  ftand  till  it  be  quite  cold,the  body  may  be  taken 
out  of  the  Sand  well  charr  d  and  cleans  a  of  its  waterifli  parts  3  but  in  the 
taking  of  it  out,  care  muft  be  had  that  the  Sand  be  very  neer  cold,  for 
elfe,  when  it  comes  into  the  free  air,  it  will  take  fire,  and  readily  burn 
away. 

This  may  be  done  alfo  in  any  dole  Veflel  of  Glals,as  a  Retort^  or  the 
like,  and  the  feveral  fluid  fubftances  that  come  over  may  be  receiv'd  in 
a  fit  Recipient^  which  will  yet  further  countenance  this  Hjpethejis  :  And 
their  manner  of  charring  Wood  in  great  quantity  comes  much  to  the  lame 
thing,  namely,  an  application  of  a  great  heat  to  the  body,  and  preforving 
it  jTrom  the  h"6e  acceft  of  the  devouring  air  3  this  may  be  eafily  learn  a 
from  the  Hiftory  of  Charring  of  Coal,  moft  excellently  dcfcrib'd  and 
publifti'd  by  that  moft  accomplilh'd  Gentleman,  Mr.  Jghn  Evelin^  in  the 
lOo,  loi,  103,  pages  of  his  4yyz;4,  to  which  I  (hall  therefore  refer  the  cu- 
rious Reader  thait  defires  a  full  information  of  it. 

Next 
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Next,  we  may  learn  what  part  of  the  Wood  it  is  that  is  the  cvhihuflihte 
matter ,  for  fince  we  fhall  find  that  nonej  or  very  little  of  thole  fluid  fub-* 
ftances  that  are  driven  over  into  the  Receiver  are  coMbuJlible^  and  that 
moft  of  that  which  is  left  behind  is  fo,  it  follows,  that  the  folid  interjiitia 
of  the  Wood  are  the  combnflibk  matter.  Furtherj  the  reafon  why  un- 
charr'd  Wood  burns  with  a  greater  fljime  then  that  which  is  chair'd,  is  as 
evident,  bccaufe  thofe  waterifli  or  volatil  parts  ilTuing  out  of  the  fired 
Wood,  ever}^  ways  not  onely  fhatter  and  open  the  body,  the  better  for 
the  fire  to  enter,  but  ifluing  out  in  vapours  or  wind,  they  become  like 
fb  many  little  aolipiks^  or  Bellows,  whereby  they  blow  and  agitate  the 
fir'd  part,  and  conduce  to  the  morefpeedy  and  violent  confumption  ot 
diflblution  of  the  body. 

Thirdly,  from  the  Experiment  of  charring  of  Coals  (whereby  we  fee 
that  notwithfl-anding  the  great  heat,  and  the  duration  of  it,  the  fblid 
parts  of  the  Wood  remain,  whileft  they  are  preferv'd  from  the  free  accefs 
of  the  air  undifiipated)  we  may  learn,that  which  has  not,that  I  know  of^ 
been  publifh'd  or  hinted,  nay,  not  fo  much  as  thought  of^  by  any  5  and 
that  in  fhort  is  this. 

Firft,  that  the  Air  in  which  we  live,  move,  and  breath,  and  which  en* 
compaiTes  very  many,  and  cherifhes  mofc  bodies  it  encompafles,  that  this 
Air  is  the  menflruHm^oxwrnvtr^^X  diflblvent  of  all  Sulphureous  bodies. 

Secondly,  that  this  action  it  performs  not,  till  the  body  be  firft  fufE- 
ciently  heated,  as  we  find  requifite  alfo  to  the  diflblution  of  many  other 
bodies  by  feveral  other  menjirmms. 

Thirdly,  that  thk  a&ion  of  diflblution,  produces  or  generates  a  very 
great  heat,and  that  which  we  call  Fire  j  and  this  is  common  alfb  to  many 
diflolmions  of  other  bodies,  made  by  mtnfiruums^  of  which  I  could  give 
multitudes  of  Inftances, 

Fourthly,  that  this  a&ion  is  perform'd  with  fo  great  a  violence,  afid 
does  (b  minutely  aft,  and  rapidly  agitate  the  fmalleft  parts  of  the  com-" 
hufiihkm^ntr^  that  it  produces  in  the  diaphanous  medium  o£  the  Air,  the 
adion  or  pulfe  of  light,which  what  it  is,  I  have  elle- where  already  fhewn. 

Fifthly,/Ai7/  the  dijjolution  of  fulphureous  bodies  is  made  by  a  fubftance 
inherent,  and  mixt  with  the  Air,  that  is  like,  if  not  the  very  fame,  with 
that  which  is  fixt  m  Salt-peter^  which  by  multitudes  of  Experiments  that 
may  be  made  with  4S'^/^/'t?^er,will,  I  think,mofi:  evidently  be  demonflrated* 

Sixthly,  that  in  this  dijfolution  of  bodies  by  the  Air,  a  certain  part  is 
united  and  mixt,  or  diflblv'd  and  turn'd  into  the  Air,  and  made  to  fly  up 
and  down  with  it  in  the  fame  manner  as  a  metalline  or  other  body  dif^ 
Iblv'd  into  any  menftruums^  does  follow  the  motions  and  progrcfles  of 
thzt  tnenfiruum  till  it  be  precipitated. 

Seventhly,  That  as  there  is  one  part  that  is  diflblubk  by»the  Kivjio  arc 
there  other  parts  with  which  the  parts  of  the  Air  mixing  and  uniting, 
do  make  a  Coagulum^  or  precipitation^  as  one  may  call  it,  which  caufeS 
it  to  be  feparated  from  the  Air,  but  this  precipitate  is  fo  light,  and  iH 
fb  fmall  and  rarify'd  or  porous  cluflers,  that  it  is  very  volatil,  and  is  eafily 
carry 'd  up  by  the  motion  of  the  Air^rhough  afterwards,  when  the  heat  and 
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agitation  that  kept  it  rarify'd  ccafes^it  eafily  condenfesjand  commixt  with 
other  indiflbluble  parts,  it  fticks  and  adheres  to  the  next  bodies  it  meets 
withall  ^  and  this  h  a  certain  Salt  that  may  be  extradied  out  of  Soot, 

Eighthly,  that  many  indiflbliible  parts  being  very  apt  andjprompt  to 
berarify'dj  and  lb,  whileft  they  continue  in  that  heat  and  agitation,  are 
lighter  then  the  Ambient  Air,  are  thereby  thruft  and  carry 'd  upwards 
with  great  violence,  and  by  that  means  carry  along  with  them,  not  onely 
that  Saline  concnt$  I  mentioned  before,  but  many  terreftrial,  or  indiP 
foluble  and  irrarefiable  parts,  nay,  many  parts  alfo  which  are  diflblubic, 
but  are  not  fufier* d  to  ftay  long  enough  in  a  fufficient  heat  to  make  thera 
prompt  and  apt  for  that  adion.  And  therefore  we  find  in  soot^  not  oncIy 
a  part,  that  being  continued  longer  in  a  competent  heat,  will  be  dip 
folv'd  by  the  Air,  or  take  fire  and  burn  5  but  a  part  alfo  which  is  fixt,  ter- 
reftrial, and  irrarefiable. 

Ninthly,  that  as» there  are  thefc  fevcral  parts  that  will  rarifie  and  fly, 
or  be  driven  up  by  the  heat,  fo  are  there  many  others,  that  as  they  are 
indiflbluble  by  the  amal  menfirunmfiy  arc  they  of  fuch  fluggilh  and  grols 
parts,  that  they  are  not  eafily  rarify'd  by  heat,  and  therefore  cannot  be 
rais'd  by  it ,  the  volatihty  or  fixtnels  of  a  body  feeming  to  confift  only  in 
this,  that  the  "One  is  of  a  texture,  or  has  component  parts  that  will  be 
eafily  rarify'd  into  the  form  of  Air,  and  the  other,  that  it  has  fuch  as  will 
not,without  much  adojbe  brought  to  fuch  a  conftitution  5  and  this  is  that 
part;  which  remains  behind  in  a  white  body  call'd  Afties,  which  contains 
a  fubftance,or  4?4/^,which  Chymills  call  ^%/7.'what  the  particular  natures 
of  each  of  thele  bodies  are,  I  £hall  not  here  examine,  intending  it  in  an- 
other placejbut  (hall  rather  add  that  this  Bypothefis  does  fo  exaaly  agree 
with  all  Phetnomena  of  Fire,  and  fo  genuinely  explicate  each  particular 
circumftance  that  I  have  hitherto  obicrv'd,  that  it  is  more  then  probable, 
that  this  caufe  which  I  have  aflign'd  is  the  true  adequate,  real,  and  onely 
caule  of  thofe  Vhansw^na  ^  And  therefore  I  fliall  proceed  a  little  fur- 
ther, to  (hew  the  nature  and  ufe  of  the  Air. 

Tenthly,therefore  the  diffolving  parts  of  the  Air  are  but  few,that  is,it 
^  feems  of  the  nature  of  thofe  Salim  mcMfiruums^  or  fpirits,  that  have  very 
much  flegme  mixt  with  the  (pirits^  aad  therefore  a  fmall  parcel  of  it  is 
quickly  glutted,  and  will  diflblve  no  more  5  and  therefore  unlcfs  fome 
frefh  part  of  this  menftruum  be  apply'd  to  the  body  to  be  diflblv'd,  the 
a^klon  ceafes,  and  the  body  leaves  to  be  diflblv'd  and  to  ftiine,  which  is 
the  Indication  of  it,  though  plac'd  or  kept  inthegreateft  hcat^  whereas 
Salt'pei^r  is  a  menfirmm^  when  melted  and  red-hot,  that  abounds  more 
with  thole  Diflblvent  particles,  and  therefore  as  a  fmall  quantity  of  it 
will  diflblve  a  great  fulphureous  body,  fo  will  the  diflblution  be  very 
quick  and  violent. 

Therefore  in  the  Eleventh  place,  it  is  obfervable,  that,  as  in  other 
folutions,  if  a  copious  and  quick  fupply  of  frefti  menfiruum^thou^  but 
weak,  be  poured  on,  or  applied  to  the  diflbluble  body,  it  quickly  con- 
fomesit :  $0  this  menfiruum  oi  the  Airj  if  by  Bellows,  or  any  other  fuch 
contrivance^  it  be  copioufly  apply'd  to  the  fijining  bodyj  is  found  to 
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diflblve  it  as  foon,  and  as  violently  as  the  more  ftrong  mf?flruum  of 
melted  Nitn, 

Therefore  twelfthly,  it  ieemsrea (enable  to  think  that  there  is  no  fuch 
thing  as  an  Element  of  Fire  that  fhould  attraftor  draw  up  the  flame,  or 
towards  which  the  flame  fliould  endeavour  to  afcend  out  of  a  dcfire  Or 
appetite  of  uniting  with  that  as  its  Homogeneal  primitive  and  generating 
Element  ^  but  that  that  (hihing  tranfient  body  which  we  call  Fla?^e^  is 
nothing  clfe  but  a  mixture  of  Air,  and  volatil  fulphureous  parts  of  diflo- 
luble  or  combuftible  bodies,  which  are  ading  upon  each  other  whil'ft 
they  alcend,  that  is,  flame  feems  to  be  a  mixture  of  Air^  and  the  com- 
buftible volatil  parts  of  any  body,  which  parts  the  encompafiing  Air 
does  diflblve  or  work  upon,which  adionjas  it  does  intend  the  reat  of  the 
aerial  parts  of  thediflblventjfo  does  it  thereby  further  rarifie  thok  parts 
that  are  ading,  cr  that  are  very  neer  them,  whereby  they  growing  much 
lighter  then  the  heavic  parts  of  that  Aknfiruum  that  are  more  remQtc,are 
thereby  protruded  and  driven  upward  j  and  this  may  be  eafily  obferv'd 
alio  in  diflolutions  made  by  any  other  menfirmM^  efpecially  fuch  aa  either 
create  heat  or  bubbles.  Now,  this  aftion  of  the  Mcnjiuum^  or  Air^  on  the 
difloluble  parts,  is  made  with  fuch  violence,  or  is  fuch,  that  it  imparts 
fuch  a  motion  orpulfe  to  the  diaphanous  parts  of  the  Air,  as  I  have  elle» 
where  fhewn  is  requifite  to  produce  light. 

This  Hjfpothcfis  I  have  endeavoured  tojaife  from  an  Infinite  of  Oblert 
vations  and  Experiments,  the  procels  of  which  would  be  much  t<)cl  long 
to  be  here  inferred,  and  will  perhaps  another  time  afford  matter  QOjJious 
enough  for  a  much  larger  Difcourfe,  the  Air  being  a  Subje6tn\i'hich 
(though  all  the  world  has  hitherto  liv'd  and  breath'd  in,and  beenlunconi- 
verfant  about)has  yet  been  fo  little  truly  examin'd  or  explain  dbthatadi* 
ligent  enquirer  will  be  able  to  hnd  but  very  little  information  J5*ora  what 
has  been  (till  of  late)  written  of  it :  But  being  onCe  >vell  underfJioad,  it 
will,  I  doubt  not,  inable  a  man  to  render  an  intelligible,  nay  probable,  if 
not  the  true  region  of  all  the  Vh^fjomefn^  of  Fire^  which,  as  it  has  been 
found  by  Writers  and  Philofophers  of  all  Age$  a  matter  of  no  fwa  ll  dif- 
ficulty, as  may  be  fufficiently  underftood  by  their  ftrange  Hjpatkfis^  and 
unintelligible  Solutions  of  fome  few  Th£f2omena  of  it  3  fo  will  it  prove  a 
matter  of  no  fmall  concern  and  ufeip  hwmane  affairs,  as  I  fhallcUewhere 
endeavour  to  manifeft  when  I  come  to  (hew  the  ufe  of  the  Air  in  refpi- 
ration,  and  for  the  prefervation  of  the  life,  hay,  for  the  confervation  and 
f  eflauration  of  the  health  and  natural  conflitution  of  mapkjnd  well  3^ 
all  othet  aereal  animals^  asalfo  the  ufes  of  this  principle  or  pr^?priety  of 
the  Air  inchymical,  mechanical,  and  other  operanons*  In  thi^  place  \ 
have  onely  time  to  hint  an  Hypothtfis^  which,  if  God  permit  me  Ufe  and 
opportunityy  I  may  elfewhere  profecute,  improve  and  publifll^  In  the 
mean  time,  laefore  I  finilhthisDifcourfev!  mufl;  not  forget  toacquaHitthe 
Readerjthat  having  had  the  liberty  granted  me  of  ojakjpg  fome  trials  00 
a  piece  of  Ligfium  fojfde  fhewn  to  the  Royal  Society,  by  the  eminently 
Ingenious  and  Learned  Phyfician,  Dodlor  who  receiv'd  it  for  a  Pre- 
lent  from  the  famous  Ingewofo  Cavalliero  ds  Fozzi^k  being  one  of  the  faireft 

and 


io6 


Mi  CROGR  AP  HIA 


and  beft  pieces  of  Ligmm  fojfile  he  had  feen  ^  Having  (I  fay)  taken  a 
ftnall  piece  of  this  Wood,  andexamin'd  it,  I  found  it  to  burn  in  the  open 
Air  almoft  like  other  Wood  J  and  infteed  of  a  refinous  fmoak  or  fume, 
it  yielded  a  very  bituminous  one,  (melling  much  of  that  kind  of  lent :  But 
that  which  I  chiefly  took  notice  of^  was^  that  cutting  ofFa  fmall  piece  of 
it,  about  the  bignefs  of  my  Thumb,  and  charring  it  in  a  Crucible  with 
Sand,  after  the  manner  I  above  prefcrib'd,  f  found  it  infinitely  to  abound 
with  the  fmaller  fort  of  pores^  10  extreme  thick,  and  fo  regularly  perfo- 
rating the  fubftance  of  it  long-ways,  that  breaking  it  off  a-crofs,  I  found 
it  to  look  very  like  an  Honey-comb  ^  but  as  for  any  of  the  fecond,  or 
digger  kind  of  pores,  I  could  not  find  that  it  had  any  5  fo  that  it  (eems, 
whatever  were  the  caule  of  its  produftion,  it  was  not  without  thofc 
(mall  kind  of  pores  which  we  have  onely  hitherto  found  in  Vegetable  bo- 
dies ;  and  comparing  them  with  the  pores  which  I  have  found  in  the  Char- 
coals that  I  by  this  means  made  of  feveral  other  kinds  of  Wood,  I  find  it 
refemble  none  lb  much  as  thole  of  Firr,  to  which  it  is  not  much  unlike  in 
grain  alfo,  and  feveral  other  proprieties. 

And  therefore,what  ever  is  by  fome,  who  have  written  of  it,and  parti- 
ailarly  by  Francifce  SteffuU^who  wrote  a  Treatife  in  Italian  of  that  Sub- 
jedjwhich  was  Printed  at  Ro/^e^  1637.  affirm'd  that  it  is  a  certain  kind  of 
Clay  or  Earth,  which  in  traft  of  time  is  turn'd  into  Wood  ,1  rather  fufpeft 
the  quite  contrary,  that  it  was  at  firft  certain  great  Trees  of  Fir  or  Pine, 
which  by  fome  Earthquake,  or  other  cafualty,  came  to  be  buried  under 
the  Earth,and  was  there,after  a  long  time  s  rendence(according  to  the  fe- 
veral natures  of  the  encompafling  adjacent  parts)either  rotted  and  turn'd 
into  a  kind  of  Clay,  or  petrify  d  and  turn'd  into  a  kind  of  Stone,  or  elfc 
had  its  pores  fiU'd  with  certain  Mberal  juices,which  being  ftayd  in  them, 
and  in  tra€fc  of  time  coagulated,  appear'd,  upon  cleaving  out,like  fmall 
Metaline  Wires,  or  elfcfrom  fome  flames  or  fcorching  forms  that  are  the 
occafion  oftentimes,and  ufually  accompanyEarthquakes,might  be  blafted 
and  turn'd  into  Coal,  or  clfe  from  certain  fuhterraneous  fires  which  are 
affirm'd  by  that  Authour  to  abound  much  about  thofe  parts  (namely,  in 
a  Province  of  Italy ^  call'd  Vmbria,  now  the  Dutchie  of  Spoletto,  in  the 
Territory  of  r<7<^/,anciently  call'd  Tudor jund  between  the  two  Villages  of 
CoZ/eficco  and  Rofiro  not  fardiftant  firom  the  high-way  leading  to  Rome^ 
where  it  is  found  in  greater  quantity  then  elfewhere)are  by  rcafon  of  their 
being  cncompafled  with  Earth,  and  fo  kept  clofe  from  the  diflbiving  Air, 
charr'd  and  converted  into  Coal.  It  would  be  too  long  a  work  to  de- 
foribe  the  feveral  kinds  of  pores  which  I  met  withail,  and  by  this  means 
difcovercdin  foveral  other  Vegetable  bodies  ^  nor  is  it  my  prefent  defign 
to  expatiate  Upon  fnftancesof  the  fame  kind,  but  rather  to  give  a  Spe- 
cimen of  as  many  kinds  as  I  have  had  opportunity  as  yet  of  oblerving,  re- 
ferving  the  profecution  and  enlarging  on  particulars  till  a  more  fe  op- 
|>ortunity  5  and  in  profecution  of  this  defign,  I  lhall  here  add : 
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OF  this  fort  of  fubftance,  I  obferv'd  fevera!  pieces  of  very  differing 
kinds^  both  for  their  outward  (hape,  colour^  grain, /^jcr^r^,  hard- 
nels,  &c,  fome  being  brown  and  rediih  5  Others  gray,  like  a  Hone  5  others 
black,  and  Flint-like :  fome  foftjlike  a  Slate  or  Whetftone,  others  as  hard 
as  a  FJiDt,  and  as  brittle.  That  which  I  more  particular  examin'd,was  a 
piece  about  the'  bignefs  of  a  mans  hand,  which  feem'd  to  have  been  a  part 
of  fome  large  tree,  thatbyrottennefs  had  been  broken  off  from  it  before 
it  began  tohefetrify  d. 

And  indeed^  all  that  I  have  ytt  feen,  feem  to  have  been  rotten  Wood 
before  the  petrifadlion  was  begun,  and  not  long  fince,  examining  and 
viewing  a  huge  great  0^4;  that  feejn'd  with  meer  age  to  be  rotten  as  it 
ftood,  I  was  very  much  confirm'd  in  this  opinion  5  for  I  found,  that  the 
grain,  colour,  and  (hape  of  the  Wood,  was  exiftly  like  this  petrify  d{\A>- 
llance  5  and  with  a  Microfiope^  I  found,  that  all  thofe  Micrcfcopical  pores, 
which  in  lappy  or  firm  and  found  Wood  are  fill'd  with  the  natural  or  in- 
nate juices  of  thofe  Vegetables,  in  this  they  were  all  empty,  like  thofo 
o£ Vegetables  charrd  '^  but  with  this  difference,  that  they  foem'd  much 
larger  then  I  have  feen  any  in  Char-coals  5  nay,  even  then  thole  of  Coals 
made  of  great  blocks  of  Timber,  which  are  commonly  call'd  Olid-ca4lf, 

The  reafon  of  which  difference  may  probably  be,  that  the  charring  of 
Vegetables,  being  an  operation  quickly  perform'djand  whileft  the  Wood 
is  (appy,the  more  folia  parts  may  more  eafily  ftirink  together,  and  con- 
tract the  pores  or  tnterjiitia  between  them,  then  in  the  rotten  Wood, 
where  that  natural  juice  fcems  onely  to  be  wafti'd  a[way  by  ad-vefttitious 
or  unnatural  moifture  ^  and  fo  though  the  natural  juice  be  wafted  from 
between  the  firm  parts,  yet  thofe  parts  are  kept  afunder  by  the  adventi- 
tious moyfliires,  and-  fo  by  degrees  fettled  in  thofe  poftures. 

And  this  1  likcwife  found  in  the  petrify  d  Wood,  that  the  pores  were 
fomewat  bigger  then  thofe  of  cA<ir^W,  each  pore  being  neer  upon  half 
as  bigg  again,  but  they  did  not  bear  that  difproportion  which  is  expreft 
in  the  tenth  Scheme,  between  the  fmall  fpecks  or  pores  in  the  firft  Fi- 
gure (wliich  reprefonteth  the  pores  of  Goal  or  Wood  charr'd)  and  the 
black  (pots  of  the  fecond  Figure  (which  reprefent  the  like  Microfiopical 
pores  in  the  petrify  d  Wood)  for  thefe  laft  were  drawn  by  a  Microfeope  that 
magnify'd  the  objeft  above  fix  times  more  in  Diameter  then  the  Micro^ 
fcope  by  which  thofe  pores  of  Coal  were  obferv'd. 

Now,  though  they  were  a  little  bigger,  yet  did  they  keep  the  exadt 
figure  and  order  of  the  pores  of  Coals  and  of  rotten  Wood^  which  laft 
alfo  were  much  of  the  fame  cize. 

The  other  Obfervations  on  this  petrify  d  fubftatice,  that  a  while  /rnce, 
by  the  appointment  of  the  Royal  SorMty^  I  made,  and  prefen^ed  to  them 
an  account  of,  were  thefc  that  follow,  which  had  the  honour  doD^  them 
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by  the  moft  accomplifti'd  Mr.  Evelin^  my  highly  honour *d  friend,  to  be 
irnerted  and  publiflied  among  thofe  excellent  Obfervations  wherewith 
his  Sylva  is  replenifli'd,  and  would  therefore  have  been  here  omitted,had 
not  the  Figure  of  them,  as  they  appeared  through  the  Alicrcfcope  been 
before  that  engraven. 

This  Petrify  d  fubftance  refembled  Wood,  in  that 

Fkft,  all  the  parts  of  it  leem'd  not  at  all  dipcated^  or  alter'd  from 
their  natural  Pofition,  whirft  they  were  Wood,  but  the  whole  piece  re- 
tained the  exadl  ftiape  of  Wood,  having  many  of  the  confpicuous  pores 
of  woodftill  remaining  pores,  and  (hewing  a  manifeft  difference  vifible 
enough  between  the  grain  of  the  Wood  and  that  of  the  bark,  eipecially 
when  any  fide  of  it  was  cut  fmoothand  polite^  for  then  it  appear'd  to 
have  a  very  lovely  grain,  like  that  of  fome  curious  clofe  Wood. 

Next  (it  refembled  Wood)  in  that  all  the  fmallerand  (if  I  may  fo  call 
thofe  which  arconely  vifible  with  a  good  magnifying  Glafs)  Mkrofcopi- 
cal  pores  of  it  appear  (both  when  the  fubftance  is  cut  and  polifti'd  tranfi 
terfy  and  parallel  to  the  pores  of  it)  perfeftly  like  the  Mjcrofiffpical^orts 
cffcveral  kinds  of  Wood,  efpecially  like  and  equal  to  thofe  of  feveral 
forts  of  rotten  Wood  which  I  have  fince  obferv'd,  retaining  both  the 
fhape,pofition  and  magnitude  of  fuch  pores.  It  was  differing  from  Wood  ; 

Firftj  m might ^htmg  to  common  water  as  3^  to  i.  whereas  there  are 
few  of  our  Englijh  Woods,  that  when  very  dry  are  found  to  be  full  as 
heavieas  water. 

Secondly,  in  hardne^,  being  very  ncer  as  hard  as  a  Flint  ^  and  in  lome 
places  of  it  alfo  refembling  the  grain  of  a  Flint :  and,  like  it,  it  would 
very  readily  cut  Glafs,  and  would  not  without  difficulty,  efpecially  in 
ibme  parts  of  it,  be  fcratch'd  by  a  black  bard  Flint ;  It  would  alio  as  rea- 
dily fbrike  fire  againft  a  Steel,  or  againft  a  Flint,  as  any  common  Flint. 

Thirdly,  in  the  dofetiefoi  it,  for  though  all  the  Microfcopcal  pores  of 
ihis  petrify  d  fubftance  were  very  confpicuous  in  one  pofition  ,yet  by  al- 
tering that  pofition  of  the  polifb'd  furface  to  the  light,  it  was  alfo  mani- 
feft, that  thofe  pores  appear'd  darker  then  the  refl  of  the  body,  onely 
becaufe  they  were  fill'd  up  with  a  more  dufkie  fubftance,  and  not  be- 
caufe  they  were  hollow. 

Fourthly,  in  its  incombujiiblenef^  in  that  it  would  not  bum  in  the  fire  5 
nay,though  I  kept  it  a  good  while  red-hot  in  the  flame  of  a  Lamp,  made 
very  intenfe  by  the  blaft  of  a  fmall  Pipe,  and  a  large  Charcoal,  yet  it 
feem'd  not  at  all  to  have  diminifh'd  its  extenfion  ^  but  only  I  found  it  to 
have  chang  d  its  colour,  and  to  appear  of  a  more  dark  and  dufkie  brown 
ccrfour  5  nor  could  I  perceive  that  thofe  partb  which  feem'd  to  have  been 
Wood  at  firft,  were  any  thing  wafted,  but  the  parts  appear'd  as  folid  and 
clofe  as  before.  It  was  further  obfervable  alfo,  that  as  it  did  not  confume 
like  Wood,  fb  neither  did  it  crack  and  fiie  like  a  Flint,  or  fuch  like  hard 
Stone,  nor  was  it  long  before  it  appear  d  red-hot. 

Fifthly,  in  its  dijjilublem^'-i  for  putting  fbme  drops  of  diftilfd  Vinegar 
upon  the  Stone^  I  found  it  prefently  to  yield  very  many  Bubbles,  juft  like 
thofe  which  maybe  obferv'din  fpirit  oivimegar  when  it  cortodes  f^/r^/r, 

though 
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though  peihaps  many  of  thofe  fmall  Bubbles  might  proceed  from  fome 
ftiall  parcels  of  Air  which  were  driven  out  of  the  pores  of  this  petrify  d 
fubftance  by  the  infinuating  liquid  menjinduta. 

Sixthly,  in  its  rigidnefs  and  friabiht/^  being  not  at  all  flexible  but 
brittle  like  a  Flint,  infomuch  that  I  could  with  one  knock  of  a  Hammer 
break  off  a  piece  of  it,  and  with  a  few  more,  reduce  that  into  a  pretty 
fine  powder. 

Seventhly,  it  feem'd  alio  very  differing  from  Wood  to  the  touch,feel^ 
ingmote  cold  then  Wood  ufually  docs,  and  much  like  other  dole  ftones 
and  Minerals. 

The  Reafons  of  all  which  Ph£nome»Ta  feem  to  be, 

ITiat  this  petrify  d  Wood  having  lain  in  fcwne  place  where  it  was  well 
foak'd  mth petrijyifeg  water  (that  is.  fuch  a  water  as  is  well  ifffpregnated 
with  ftony  and  earthy  particles)  did  by  degrees  feparatc,either  by  ftrain- 
ing  and  filtration^  or  perhaps,by  precipitation^  cohefion  ct  coagulation  ^abun^ 
dance  of  ftony  particles  from  the  permeating  water,  which  ftony  par- 
ticlcsjbeing  by  means  of  the  tiuid  vehicle  convey  d,not  oncly  into  the  Mi* 
trofcepcal  pores,  and  fo  perfectly  ftoping  them  up,  but  alfo  into  the  pores 
or  intcrfiitia^'w\{ich  may.  perhaps,  be  even  in  the  texture  or  Schematifme 
of  that  part  of  the  Wood,  which,  through  the  Microfeope^a^pears  moft  fb^ 
lid,  do  thereby  lb  augment  the  weight  of  the  Wood,  as  to  make  it  above 
three  times  heavier  then  waterj  and  perhaps,  fix  times  as  heavie  as  It  was 
when  Wood* 

Next,  they  thereby  fo  lock  up  and  fetter  the  parts  of  the  Wood,  that 
the  fire  cannot  eafily  make  them  flic  away. but  thea^cion  of  the  fire  upon 
them  IS  onely  able  to  char  thofe  parts,  as  it  were,  like  a  piece  of  Wood,if 
it  be  clos'd  very  faft  up  in  Clay,and  kept  a  good  while  red-hot  in  the  firCj 
will  by  the  heat  of  the  fire  be  charr'd  and  not  confum'd,  which  may,  per* 
haps,  alfo  be  foinewhat  of  the  caule,  why  the  /^e^r/jJ'Wfobftance  appear'd 
of  a  dark  brown  colour  after  it  had  been  burnt. 

By  this  intrufioM  of  tht petrifying  particles,  this  fubftance  alfo  becomet 
hard  and  friable'^  for  the  fmallcr  pores  of  the  Wood  being  perfedly 
wedg'd,  and  ftuft  up  with  thofe  ftony  particles,  the  fmall  parts  of  the 
Wood  have  no  places  or  pores  into  which  they  may  Aide  upon  bending, 
and  confequently  little  or  no  flexion  or  yielding  at  all  can  be  caus'd  in 
fuch  a  fubftance. 

The  remaining  particles  likewife  of  the  Wood  among  the  ftony  par- 
ticles, may  keep  them  from  cracking  and  flying  when  put  into  the  fire, 
as  they  are  very  apt  to  do  in  a  Flint. 

Nor  is  Wood  the  onely  fubftance  that  may  by  this  kind  of  tranfwuta' 
tion  ht  chang  d  into  ftone  5  for  I  my  felf  have  feen  and  examin'd  very 
many  kinds  of  fubftances,  and  among  very  credible  Authours,  we  may 
meet  with  Hiftories  of  foch  Metamorpbofes  wrought  almoft  on  all  kind 
of  fubftances,  both  Vegetable  and  Animal^  which  Hiftories,  it  is  not  my 
bufineis  at  prefcnt,  either  to  relate,  or  epitomife^  but  only  to  fet  down 
fotne  Obfervation  I  lately  made  on  feveral  kind  o{ petrify  a  Shels,  found 
ftbout  Keinjhgm,  which  lies  within  four  or  five  miles  of  Brifiol^  which  are 
commonly  call'd  Serpentinc-Jlones,  Exaitli-' 
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Examining  feveral  of  thefe  very  curioully  figur'd  bodies  (which  are 
commonly  thought  to  be  Stones  formed  by  fome  extraordinary  Plaflic^ 
virtue  latent  in  the  Earth  itfelf)  I  took  notice  of  thefe  particulars: 

Firft,  that  thefe  figured  bodies,  jor  ftoncs,  were  of  very  differing  fub- 
ftances,  as  to  hardnefs :  fome  of  Clay,  fome  Marie,  fome  foft  Stone,  al- 
moft  of  the  hardnefs  of  thofe  foft  ftones  which  Mafons  call  Fire-ftone, 
others  as  hard  as  Portland  ftone,  others  as  hard  as  Marble,  and  fome  as 
hard  a^^a  Flint  or  Cryftal. 

Next,  they  were  of  very  differing  fubftances  as  to  tranlparency  and 
colour^  fome  white,  fome  a  Imoft  black,  fome  brown,  fome  Metalline,  or 
like  Marchafites,  fome  tranfparent  like  white  Marble^  others  likeflaw'd 
Cryftalfome  gray,  fome  of  divers  colours  5  fome  radiated  like  thefe  long 
petrify d  drops ^  which  are  commonly  found  at  the  Teak^^  and  in  other 
fiibterraneous  caverns^  which  h&ve  a  kind  of  pith  in  the  middle. 

Thirdly,  that  they  were  very  different  as  to  the  manner  of  their  out- 
ward figuration  ^  for  fome  of  them  fecm'd  to  have  been  the  fubftance 
that  had  fill  d  the  Shell  of  fome  kind  of  Shel-fifh  5  others,  to  have  been 
the  fubftance  that  had  contain'd  or  enwrapp'd  one  of  thofe  Shels,on  both 
which,the  perfcft  imprefiion  either  of  the  infide  or  outfide  of  fuch  Shells 
feem  d  to  be  left,  but  for  the  mofl  part,  thofe  impreffions  feem'd  to  be 
made  by  an  imperfedt  or  broken  Shell,  the  great  end  or  mouth  of  the 
Shell  being  always  wanting,  and  oftentimes  the  little  end,  and  fometimes 
half,  and  in  fome  there  were  imprelfions,  juftas  if  there  had  been  holes 
broken  in  the  figurating.  imprinting  or  moulding  Shelly  fome  of  them 
feem  d  to  be  made  by  fuch  a  Shell  very  much  brufed  or  flaw'd,  infcrauch 
that  one  would  verily  have  thought  that  very  figur'd  flone  had  been 
broken  or  brufed  whiifl  a  gelly,  as  'twere^  and  fo  hardned,  but  within 
in  the  grain  of  the  fione,  there  appcar'd  not  the  Icafl:  fign  of  any  fuch 
brufo  or  breaking,  but  onely  on  the  very  uttermofl  fuperficies. 

Fourthly,  they  were  very  different.as  to  their  outward  covering,  fome 
having  the  perfed  Shell,  both  in  figure,  colour,  and  fubflance,  fticking 
on  upon  its  furface,  and  adhering  to  it,  but  might  very  eafily  be  fepa- 
rated  from  it,  and  like  other  common  Cockle  or  Scolop-JIjels^  which  fome  of 
them  moft  accurately  reiembled,were  very  difibluble  in  common  Vinegar, 
others  of  them,efpecially  thoCe  Serpentine^  or  Helical Jionesw&xt  cover'd. 
or  retained  the  fhining  or  Pearl-colour'd  fubftance  of  the  infide  of  a  Shel^ 
which  fubftance,  on  fome  parts  of  them,  was  exceeding  thin,  and  might 
very  eafily  be  rubbed  off 5  on  other  parts  it  was  pretty  thick,  and  re- 
tained a  white  coat,  or  flaky  fubftance  on  the  top,  juft  like  the  outfides 
of  fuch  Shells  5  fome  of  them  had  very  large  pieces  of  the  Shell  very 
plainly  fticking  on  to  them,  which  were  eafily  to  be  broken  or  flaked  off 
by  degrees :  they  likewife,  fome  of  them  retain'd  all  along  the  furface  of 
them  very -pretty  kind  of futures^  fuch  as  are  obferv'd  in  the  fkulls  of  fc- 
•  veral  kinds  of  living  creatures,  which  futures  were  moft  eurioufly  fhap'd 
in  the  manner  of  leaves,  and  every  one  of  them  in  the  fame  Shell,  exaftly 
one  like  another,  which  I  was  able  to  difcover  plainly  enough  with  my 
naked  eye,  but  more  pcrfe(^ly  and  diftin<^iy  with  my  Microfcope  5  all 
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thefe  jittHres^  by  breaking  ibme  of  theie  ftoacs,!  found  to  be  the  terotifti^ 
or  boundings  of  certain  diaphagms.OT'!^ziunQm^\vh\ch  fecm'd  to  divide 
the  cavity  of  the  Shell  into  a  multitude  of  very  proportionate  and  regu- 
lar  cells  or  caverns^  thefe  Diaphragms,^  ia  many  of  than,  I  found  very  per* 
fed:  and  compleat,  of  a  very  diftinft  fubftance  from  that  vdiichfiU'd  the 
cavities,  and  exactly  of  the  fame  kind  with  that  vi^ch  covered  the  out- 
fide,  being  for  the  moft  part  whitilh,  or  fmther-offtarl  colour'd. 

As  for  the  cavities  between  thofe  Diaphragms^  I  found  fome  of  them 
fiird  with  Marie,  and  others  with  feveral  kinds  of  ftones,  othcis,  for  the 
moft  part  hollow,  ooely  the  whole  cavity  was  ulually  covered  over 
with  a  kind  of  tartareotts  petrify  d  fubftance,  which  ft\ack  about  the  fides, 
and  was  there  Ihot  into  very  curious  regular  Figures^  juft  as  Tartar^  or 
other  drflblv'd  Salts  are  obferv'd  to  ftick  and  cry^aliitx  about  thciides  of 
the  containing  Veflels^  or  like  thofe  little  ri-^^wtf^f/ which  I  before  ob- 
fcrvcd  to  have  covered  the  vaulted  cavity  of  a  Flint  5  others  had  thefe 
cavities  all  lin*d  with  a  kind  of  metalline  or  marcbdftie-lih^  fubftancCj 
which  with  a  Microscope  \  could  as  plainly  fee  moft  curiouOy  and  regu- 
larly figured,  as  I  had  done  thofe  b  a  Film. 

From  all  which,  and  feveral  other  particulars  which  I  obferv'd,  Ican- 
tiot  but  think,  that  all  thefe^  and  moft  other  kinds  of  liony  bodies  which 
are  found  thus  ftrangely  figured  jdo  owe  their  formation  and  figuration, 
not  to  any  kind  of  VU^ick^  virtue  inherent  in  the  earth,  but  to  the  Shells 
of  certain  Shel-fiflies,  which,  either  by  feime  Deluge,  Inundatioti,  Eartii- 
quake,  or  fbmefuch  other  means,  came  to  be  thrown  to  that  place,  and 
there  to  be  fiil'd  with  fbme  kind  of  Mudd  or  Clay,  or  petrifying  Water, 
or  fome  other  fubftance,  which  in  trad  of  time  has  been  fettled  toge- 
ther and  hardned  in  thofe  fhelly  moulds  into  thofe  fhapcd  fubftance  wc 
now  find  them  ^  that  the  great  and  thin  end  of  thefe  Shells  by  that  Earth- 
quake, or  what  ever  other  extraordinay  caufeit  was  that  brought  them 
thither,  was  broken  off^  and  that  many  others  were  otherwife  broken, 
bruiled  and  disfigured ,  that  thefe  ^lls  which  arc  thus  jpirAllied  and  fe- 
parated  with  Didphragwes^vftve  fome  kind  of  Nautili  or  Forcelang  JhtUft, 
and  that  others  were  fhells  of  Cockles^jyufcles^rerivpitjcles^  Scolops^lUc,  of 
various  fbrtt  5  that  thefe  Shells  in  many,  from  the  particular  nature  of  the 
containing  or  endos'd  Earth,  or  Ibme  other  caufe,  have  in  trad  of  time 
rotted  and  mouldred  away,  and  onely  left  their  impreflions,  both  on  the 
containing  and  contained  fubftance* ,  and  fb  left  them  pretty  loofeone 
within  another,  fothat  they  may  be  eafily  feparated  by  a  knock  or  two 
of  a  Hammer.  That  others  of  thefe  Shells,  according  to  the  nature 
of  the  fiibftances  adjacent  to  them,  have,  by  a  long  continuance  in 
that  pofhire,  been  petrify' d  and  turn'd  into  the  nature  of  ftone,  juft  as  I 
even  now  obferv'd  feveral  forts  of  Wood  to  be.  That  oftentimes  the  Shell 
inay  be  found  with  one  kind  of  fubftance  within,  and  quite  another 
without,  having,  perhaps,  been  fill'd  in  one  place,  and  afterwards  tranfla" 
ted  to  another,  whkh  1  have  very  frequently  obferv'd  in  Cockie^  Afufiky 
Periwinck,  and  other  fbells,  which  1  liave  found  by  the  Sea  fide.  Nay, 
further,  that  fome  parts  of  the  fame  Shell  may  be  filfd  in  one  place,  and 
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fome  other  caverns  in  another,  and  others  in  a  third^or  a  fourth,  or  a  fifth 
place,  for  Co  many  differing  fubftances  have  I  found  in  one  of  thefe  pe- 
trifyd  Shellsjand  perhaps  all  thefe  difiering  from  the  encompaffing  earth 
or  ftone  h  the  means  how  all  which  varieties  may  be  caus'd,  I  think,  will 
not  be  difficult  to  conceive,  to  any  one  that  has  taken  notice  of  thole 
Shells,  which  are  commonly  found  on  the  Sea  fhore  :  And  he  that  fhall 
throughly  examine  feveral  kinds  of  fuch  curioufly  form'd  ftones,will  (I 
am  very  apt  to  think)  find  reafon  to  luppofe  their  generation  or  forma- 
tion to  be  afcribable  to  fome  fuch  accidents  as  I  have  mention'd,  and 
not  to  any  Vlafiick^  virtue  :  For  it  feems  to  me  quite  contrary  to  the  in- 
finite prudence  of  Nature,  which  is  obiervable  in  all  its  works  and  pro- 
dudions,  to  defign  every  thing  to  a  determinate  end,  and  for  the  attain- 
ing of  that  end,  makes  ufe  of  fuch  ways  as  are  (as  farr  as  the  knowledge 
of  man  has  yet  been  able  to  reach  )  altogether  confonant,  and  moft 
agreeable  to  man's  reafon,  and  of  no  way  or  means  that  docs  contradid:, 
or  is  contrary  to  humane  Ratiocination^  whence  it  has  a  long  time  been 
a  general  oblervation  and  maxime^  that  'Mature  does  nothing  in  vain  5  It 
feems,  I  fay,  contrary  to  that  great  Wifdom  of  Nature,  that  thefe  prettily 
fhap'd  bodies  fliould  have  all  thofe  curious  Figures  and  contrivances 
(which  many  of  them  are  adorn'd  and  contriv'd  with)  generated  or 
wrought  by  a  Tlajiick^  virtue^  for  no  higher  end  'then  onely  to  exhibite 
fiich  a  form  ^  which  he  that  fliall  throughly  cohfidcr  all  the  circumftances 
of  (lich  kind  of  F'igur  d  bodies,  will,  I  think,  have  great  reafon  to  be- 
lieve, though,  I  confeft,  one  cannot  prelently  be  able  to  find  out  what 
Nature's  defigns  are.  It  were  therefore  very  defirable,  that  a  good  col- 
Jedion  of  fuch  kind  of  figur'd  ftones  were  colledcd  ^  and  as  many  par- 
ticulars, circumftances,  and  informations  collefted  with  them  as  could  be 
obtained,  that  fi-om  fuch  a  Hiflory  of  Obfervations  well  ranged,  ex- 
amin'd  and  digefled,  the  true  original  or  production  of  all  thofe  kinds 
offtones  might  be  perfedly  and  furely  known,,  fuch  as  are  Thunder" 
ft  ones  ^  Lapides  Stei/ares^  Lapides  Judaici  ^Sittd  multitudes  of  other,  where- 
of mention  is  made  in  Aldrovandus^  Wormius^  and  other  Writers  of 
Minerals. 


Cbferv.  XVIII.  Of  the  Schcmatifme  or  Texture  (f  Cork,  and 
of  the  Cells  and  Pores  of  fome  other  fuch  frothy  Bodies, 

I Took  a  good  clear  piece  of  Cork,  and  with  a  Pen-knife  fharpend  as 
keen  as  a  Razor,  I  cut  a  piece  of  it  off,  and  thereby  left  the  furface  of 
it  exceeding  fmooth,  then  examining  it  very  diligently  with  a  Micro- 
feope,  me  thought  I  could  perceive  it  to  appear  a  little  porous,  but  I 
could  not  fo  plainly  diflinguifh  them,  as  to  be  fure  that  they  were  pores, 
much  lefs  what  Figure  they  were  of:  But  judging  from  the  lightnefifand 
yielding  quality  of  the  Cork,  that  certainly  the  texture  could  not  befo 
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curious,  but  that  poflibly,  if  I  could  ufe  fome  further  diligence,  I  might 
find  it  to  be  difcernable  with  a  Microfcope^  I  with  the  fame  fliarp  Pen- 
knife^ cut  off  from  the  former  fmooth  furface  an  exceeding  thin  piece  of 
it,  and  placing  it  on  a  black  objed  Plate,  bccaufe  it  was  it  felf  a  white 
body,  and  cafting  the  light  on  it  with  a  deep  plano-convex  Glafs^  I  could 
exceeding  plainly  perceive  it  to  be  all  perforated  and  porous,much  like 
a  Honey-comb,but  that  the  pcrcs  of  it  were  not  regular  5  yet  it  was  not 
unlike  a  Honey-comb  in  thefe  particulars. 

Firft,  in  that  it- had  a  very  little  folid  fubftance,  in  comparifohof  the 
empty  cavity  that  was  contai«'d  between,  as  does  more  manifeftly  appear 
by  the  Figure  A  and  B  of  the  X  I.  Scheme^  for  the  Interfiitia^  or  walls 
(as  I  may  fo  call  them)  or  partitions  of  thofe  pores  were  ncer  as  thin  in 
proportion  to  their  pores,  as  thofe  thin  hlms  ofWaxina  Honey-comb 
(which  enclofe  and  conftitute  the fexangular  cells)  are  to  theirs. 

Next,  in  that  thefe  pores,  or  cells,  were  not  very  deep,  but  confifted 
of  a  great  many  little  Boxes,  fcparated  out  of  one  continued'long  pore, 
by  certain  Diaphragms^  as  is  vilible  by  the  Figure  B,  which  reprefents  a 
light  of  thofe  pores  fplit  the  long-ways. 

I  no  Iboner  dileern'd  thefe  ( which  were  indeed  the  firft  microfcopical 
pores  I  ever  faw,  and  perhaps,that  were  ever  feen,  for  I  had  not  met  with 
any  Writer  or  Perfon,  that  had  made  any  mention  of  them  before  this) 
but  me  thought  I  had  with  the  difeovery  of  them,  prefently  hinted  to  me 
the  true  and  intelligible  reafon  of  all  the  rhanomena.  of  Cork ,  As, 

Firft,  if  I  enquir'd  why  it  was  fo  exceeding  light  a  body?  my  Micro- 
fcope  could  prefently  inform  me  that  here  was  the  fame  reafon  evident  that 
there  is  found  for  the  lightnefs  of  froth,  an  empty  Honey-comb,  Wool, 
a  Spunge,  a  Pumice-ftone,  or  the  like  ^  namely,  a  very  fmall  quantity  of  a 
folid  body,  extended  into  exceeding  large  dimenfions. 

Next,  it  feem'd  nothing  more  difficult  to  give  an  intelligible  reafon, 
why  Cork  is  a  bodyfo  very  unapt  to  fuck  ani  drink  in  Water,  andcon- 
fequently  prefeyves  it  felf,  floating  on  the  top  of  Water,  though  left  on  it 
never  fo  long  :  and  why  it  is  able  to  ftop  and  hold  air  in  a  Bottle,though 
it  be  there  very  much  condensed  and  confequcntly  preiles  very  ftrongly 
to  get  a  paflage  out,  without  fuffering  the  leaft  bubble  to  pals  through 
its  mbftance.  For,  as  to  the  firft,  fince  our  Aiicrofcope  informs  us  that  the 
fubftance  of  Cork  is  altogether  fill'd  with  Air,  and  that  that  Air  is  per- 
fedly  enclcfcd  in  little  Boxes  or  Cells  diftind:  from  one  another.  It  feems 
very  plain,  why  neither  the  Water,  nor  any  other  Air  can  eafily  infinu- 
ate  it  felf  into  them,  fibce  there  is  already  within  them  an  intus  exiftensy 
and  confequcntly,  why  the  pieces  of  Cork  become  fo  good  iloats  for 
Nets,  and  ftopplcs  for  Viols,  or  other  clofe  Veflels. 

And  thirdly,  if  we  enquire  why  Cork  has  fuch  a  fpringincls  and  fwel- 
ling  nature  whem  comprels  d  }  and  how  it  comes  to  fuffcr  fo  great  a  com- 
preflion,  or  fecming  penetration  of  dimenfioiK,  fo  as  to  be  made  a  fob- 
ftance  as  heavic  again  and  more,  bulk  for  bulk,  as  it  was  before  comprel- 
fion,  and  yet  fuffer'd  to  return,  is  found  to  extend  it  felf  again  into  the 
fame  Ipace  >  Our  Aiicrofcope  will  cafily  inform  us,  that  the  whole  mals 
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confifts  of  an  infinite  company  of  fmall  Boxes  or  Bladders  of  Air,  which 
isa  fubftance  of  a  fpringy  nature,  and  that  will  fuffcr  a  confidcrable  con- 
denfation  (as  I  have  fcvcral  times  found  by  divers  trials,  by  which  I  have 
moft  evidently  condensed  it  into  lefs  then  a  twentieth  part  of  its  ufoal  di* 
mcnfions  neer  the  Earth,  and  that  with  no  other  ftrcngth  then  that  of  my 
hands  without  any  kind  of  forcing  Engine5fuch  as  RacksjLeaverSjWheds, 
Pullies,or  the  like,  but  this  onely  by  and  by)  and  befides,  it  feems^very 
probable  that  thole  very  films  or  fides  of  theporesjhaveinthema  Ipring- 
ing  quality,  as  almoft  all  other  kind  of  Vegetable  fubftanccs  have,  fo  as 
to  help  torcftore  themfelves  to  their  former  pofition. 

And  could  v/c  fo  eafily  and  certainly  difcover  the  Schematipfie  and 
Textwe  even  of  thefe  films,and  of  leveral  other  bodies,as  wc  can  thefe  of 
Cork  s  there  leems  no  probable  reafon  to  the  contrary,  but  that  we  might 
as  readily  render  the  true  reaibn  of  all  their  Tb£nomena  5  as  namely, what 
were  thecaufe  of  the  fpringincfs,  and  toughnels  of  fome,  both  as  to  their 
flexibility  and  reftitution.  What,  of  the  friability  or  brittlencfs  of  fome 
others,  and  the  like  5  but  till  (lich  time  as  our  Microfiope^  or  fome  other 
meanSjenable  us  to  difcover  the  true  Schematifmznd  Texture  of  all  kinds 
of  bodies,  we  muft  grope,  as  it  were,  in  the  dark,  and  onely  ghels  at  the 
true  reafons  of  things  by  fimilitudcs  and  coraparifons. 

But,  to  return  to  our  Oblervation.  I  told  feveral  lines  of  thefe 
pores,  and  found  that  there  were  ufually  about  threefcore  of  thefe  finall 
Cells  placed  end-ways  in  the  eighteenth  part  of  an  Inch  in  length,  whence 
I  concluded  there  muft  be  neer  eleven  hundred  of  them,  or  fomen^at 
more  then  a  thouland  in  the  length  of  an  Inch,  and  therefore  in  a  fquare 
Inch  above  a  Million,  or  1 1 6640a  and  in  a  Cubick  Inch,above  twelve 
hundred  Millions,  or  125971200a  a  thing  almoft  incredible,  did  notouf 
Microfeope  aflure  us  of  it  by  ocular  demonftration  ^  nay,  did  it  not  difco- 
ver to  us  the  pores  of  a  body,  which  were  they  diaphragm  d^Xi^^Q  thole  of 
Cork,  would  afford  us  in  one  Cubick  Inch,  more  then  ten  times  as  many 
little  Cells,  as  is  evident  in  fcveral  charr'd  Vegetables  ^  fo  prodigioufly 
curious  are  the  works  of  Nature,  that  even  thefe  confpicuou*  pores  d£ 
.  bodies,  which  fcem  to  be  the  channels  or  pipes  through  which  the  Snceus 
nutritius^  or  natural  juices  of  Vegetables  are  convey'd,  and  fecm  to  cor* 
rcfpond  to  the  veins,  arteries  and  other  Veflels  in  fenfible  creatures,  that 
thefc  pores  I  fey,  which  feem  to  be  the  Veflels  of  nutrition  to  the  v^eft 
body  in  the  World,  are  yet  fo  exceeding  fmall,  that  the  Atoms  which  Epi->^ 
«w«f  fancy *d  would  go  neer  to  prove  too  bigg  to  enter  then^  much  more 
to  conftitute  a  fluid  body  in  them.And  how  infinitely  finaller  then  muft  be 
the  Veflels  of  a  Mite,  or  the  pores  of  one  of  thofe  little  Vegetable  I  have 
difcovercd  to  grow  on  the  back-fide  of  a  Rofe-lea^  and  &11  anon  more 
fully  defcribe,  whofe  bulk  is  many  millions  of  times  lefe  then  the  bulk  of 
the  fmall  ftirub  it  grows  on  5  and  even  that  fiirub,  many  millions  of  times 
lc(s  in  bulk  then  fcveral  trees  (that  have  heretofore  grown  in  E7tg!and^ 
and  are  thisdayflouriihingin  other  hotter  Climates,  as  wc  are  very  cre- 
dibly informed)  if  at  leaft  the  pores  of  this  finall  Vegetable  ftiould  keep 
any  luch  proportion  to  the  body  of  it ,  as  we  have  found  thefe  pores 
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o  f  other  Vegetables  to  cio  to  their  bulk.  But  of  thefe  pores  I  have  laid 
more  elfcwherc. 

To  proceed  fhen,  Cork  Teems  to  be  by  the  tranlverfe  conftftution  of 
the  pores,  a  kind  oi  Fmgus  or  Mufhrome,  for  the  pores  lie  like  fo  many 
Rays  tending  from  the  center,  or  pith  of  the  tree,  outwards^  fo  that  if 
you  cut  oft  a  piece  from  a  board  of  Cork  tianlvcrUy,  to  the  fiat  of  it^ 
you  will,  as  it  were,  fplit  the  pores,  and  they  will  appear  juH:  as  they  are 
exprels'd  in  the  Figure  B  of  the  XI.  Scheme.  But  if  you  (have  off"  a 
very  thin  piece  from  this  board,  parallel  to  the  plain  of  it,  you  will  cut 
all  the  pores  tranfverdy,  and  they  will  appear  almoft  as  they  are  exprefs'd 
in  the  Figure  A,  fave  onely  the  folid will  not  appear  fo  thick 
as  they  are  there  repreiented. 

So  that  Cork  feems  to  fuck  its  nourifhment  from  the  fubjacent  bark  of 
the  Tree  immediately,  and  to  be  a  kind  of  excrefcence,  or  a  fubflance 
diffinft  from  the  fubftances  of  the  entire  Tree,  fomething  analogus  to 
the  Muflirome^  or  Mofs  on  other  Trees,  or  to  the  hairs  on  Animals.  And 
having  enquired  into  the  Hiftory  of  Cork,  I  find  it  reckoned  as  an 
excrelcency  of  the  bark  of  a  certain  Tree,  which  is  diftind:  from  the  two 
barks  that  lie  within  it,  which  are  common  alfo  to  other  trees  ^  That  tis 
Ibme  time  before  the  Cork  that  covers  the  young  and  tender  fprouts 
comes  to  be  difcernable^  That  it  cracks,fiaws^and  cleaves  into  many  great 
chaps,  the  bark  underneath  remaining  entire.  That  it  may  befeparatcd 
and  remov  d  from  the  Tree,  and  yet  the  two  under-barks  (Hich  as  arc 
alfo  common  to  that  with  other  Trees)  not  at  all  injur'd,  but  rather 
helped  and  freed  from  an  external  injury.  Thus  'jof7fionus  in  Dendrologiay 
ipcaking  de  Subere,  fays.  Arbor  efi  proceru^  Lignum  eft  robnftum^  dempto 
cortice  in  aqnis  non  fluitat^  Cortice  in  orbem  detraBo  juvatnr^  crafcefcens 
enimpraftrivgit  ftrangulat^  intra  triennium  iterumrepktnr  :  Caudexubi 
adolefcit  crajjus^  cortex  juperior  denfus  carnofas^dnos  digitos  crajjus^fcabery 
rimoftts^  qui  niji  detrahatur  dehijcit^  alioque Jubnafcente  expellitur^  inte- 
rior qui  jubeft  novtllus  ita  rubet  ut  arbor  minio  piUa  videatur.  Which 
Hiftoriesyif  well  confider'd,  and  the  tree,  fubftance,  and  manner  of  grow- 
ing, if  well  examin'd,  would,  I  am  very  apt  to  believe,rauch  confirm  this 
my  conjefture  about  the  origination  of  Cork* 

Nor  is  this  kind  of  l  exture  peculiar  to  Cork  onely  j  for  upon  exami- 
nation with  my  Microfeope^  I  have  found  that  the  pith  of  an  Elder,  or  al- 
moft  any  other  Tree,  the  inner  pulp  or  pith  of  the  Cany  hollow  ftalksof 
feveral  other  Vegetables ;  as  of  Fennel,  Carrets,  Daucus,  Bur-docks, 
Tcalcls,  Fcarn,  fome  kinds  of  Reeds,  d^c.  have  much  fuch  a  kind  of 
Schematififte^  as  I  have  lately  (hewn  that  of  Cork,  iave  onely  that  here 
the  pores  are  rang'd  the  long- ways,  or  the  fame  ways  with  the  length  of 
theCane,whereas  in  Cork  they  are  tranfverfc. 

The  pith  alfo  thaffills  that  part  of  theffalk  of  a  Feather  that  is  above 
the  Quil,  has  much  fuch  a  kind  of  texture,  fave  onely  that  which  way  fo- 
cvcr  I  fet  this  light  fubftance,  the  pores  feem  d  to  be  cut  tranfverfly  5  fo 
that  I  ghcls  this  pith  which  fills  the  Feather,  not  to  confift  of  abundance 
of  long  pores  feparatcd  with  Diaphragms,  as  Cork  does,  but  to  be  a  kind 
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of  folid  or  hardncd  frothjor  a  congtrks  of  very  (mall  bubbles  coafolidated 
in  that  fomijinto  a  pretty  ftiff  as  well  as  tough  concrete^and  that  each  Ca- 
vern, Bubble,  or  Cell,  is  diftindly  (eparatc  from  any  of  the  reft,  without 
any  kind  of  hole  in  the  encompafting  films,  fo  that  I  could  no  more  blow 
through  a  piece  of  this  kinde  of  fubftance,then  I  could  through  apiece  ^ 
Cork,  or  the  found  pith  of  an  Elder. 

But  though  I  could  not  with  tayMicrofeope^  nor  with  my  breath,  nor 
any  other  way  I  have  yet  try'd,  difcover  a  paflage  out  of  one  of  thole 
cavities  into  another,  yet  I  cannot  thence  conclude,  that  therefore  there 
are  none  fuch,  by  which  the  Snccus  rmtritiusloi  appropriate  juices  of  Ve- 
getables, may  pais  through  them  ^  for^  in  fcveral  of  thofe  Vegetables, 
whirft  green,  I  have  with  my  Alicrofcope^  plainly  enough  dilcover'd  thefe 
Cells  or  Poles  fill'd  with  juices,  and  by  degrees  fweating  them  out :  as  I 
have  alfo  obferved  in  green  Wood  all  thofe  long  Microfiopical  pores 
which  appear  in  Charcoal  perfedly  empty  of  any  thing  but  Air. 

Now,  though  I  have  with  great  diligence  endeavoured  to  find  whe- 
ther there  be  any  luch  thing  in  thofe  Microfcopicd  pores  of  Wood  or 
Piths,  as  the  Valves  in  the  heart,veins,and  other  paflages  of  Animals,that 
open  'and  give  paflage  to  the  contain  d  fluid  juices  one  way,  and  (hut 
themfelves,and  impede  the  paflage  of  fuch  liquors  back  again,yet  have  I 
not  hitherto  been  able  to  lay  any  thing  pofitive  in  it  ^  though5me  thinks, 
it  feems  very  probable,that  Nature  has  in  thele  paflages,as  well  as  in  thofe 
of  Animal  bodies, very  many  appropriated  Inftruments  and  contrivances^ 
whereby  to  bring  her  dcfigns  and  end  to  pals,which  'tis  not  improbable, 
but  that  fome  diligent  Oblerver,  if  help  a  with  better  Mcrofcopes^  may 
in  time  deted. 

And  that  this  may  be  fo,  Icems  with  great  probability  to  be  argued 
from  the  ftrange  Vhtenomena.  of  fenfitive  Plants,  wherem  Nature  Sems 
to  perform  feveraL  Animal  adions  with  the  fame  Schematifm  or  Orginiza^ 
tioH  that  is  common  to  all  Vegetables^  as  may  appear  by  fome  no  lefi 
inftrudive  then  curious  Obfervations  that  were  made  by  divers  Emi* 
fient  Members  of  the  Royal  Society  on  fome  of  thele  kind  of  Plants,where- 
of  an  account  was  delivered  in  to  them  by  the  mofl:  Ingenious  and  Excel- 
lent Tkj/jician^  Dodor  ClarJ^^  which,  having  that  liberty  granted  me  by 
that  moft  Illuftrious  Society,  I  have  hereunto  adjoyn'd. 

Obfervations  on  the  Humble  anJ  Senfible  Plants  in  ChifBn'j 
Garden  in  Saint  ]zmsss  Parkj  made  Auguft  the  9'**'  1661, 
Prefent^  the  Lord  Brounckir^  Sr.  Rchert  Moray ^  Dr*  Wilkhh 
Mr.  Evelin^  DrMenfhaWj  and  Dr.  Clark* 

There  are  four  Plants,  two  of  which  are  little  flirub  PlantB^ 
with  a  little  Chert  ftock,  about  an  Inch  above  the  ground,  frona 
whence  are  fpread  feveral  fticky  branches,  round,  ftreight,  and 
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fmooth  in  the  diftances  between  the  Sprouts,  buc  )uft  under  the 
Sprouts  there  are  two  fharp  thorny  prickles,  broad  in  the  let- 
ting on,  as  in  the  Bramble,  one  )uft  under  the  Sprout,  the  other 
on  the  oppofite  fide  of  the  bi-anch* 

The  diftances  betwixt  the  Sprouts  are  ufually  fomething 
more  then  an  Inch,  and  many  upon  a  Branch,  according  to  its 
length,  and  they  grew  fo,  that  if  the  lowerSprout  be  on  the  left 
/ide  of'  the  Branchy  the  next  above  is  on  the  right,  and  fo  to  the 
end,  not  fprouCing  by  pairs. 

Ar  the  end  erf' each  Sprout  are  generally  four  fprigs,  two  at 
the  Extremity,  and  one  on  each  fide,  )uft  under  it.  Ac  the  firft 
fprouting  of  thefe  froili  the  Branch  to  the  Sprig  where  die  leaves 
grow,  they  are  full  of  little  fliort  white  hairs,  which  wear  off  as 
the  leaves  grow,  and  then  they  arc  fmooth  as  theBranch* 

Upon  each  of  thefe  fprigs,  are,  for  the  moft  part,  eleven  pair 
of  leaves,  neatly  fet  into  the  uppermoft  p^rt  of  the  little  fprig, 
cxafl-ly  one  againft  another,  as  it  were  in  little  mkulatms^  fuch 
as  Anatomifts  call  EnarthrofiSy  where  the  round  head  of  a  Bone 
is  received  into  another  fitted  for  its  motion ;  and  ftanding  very 
fidytoftiut  themfelves  and  touch,  the  pairs  juft  above  them 
clofing  fomewhat  upon  them,  as  in  the  (hut  fprig ;  fo  is  the 
little  round  PeJunculus  of  this  leaf  fitted  into  a  little  cavity  of 
the  fprig,  vifible  to  the  eye  in  a  fprig  new  pluck  d,  or  in  a  fprig 
withered  on  the  Branch,  from  which  the  leaves  eafily  fall  by 
touching. 

The  leaf  being  almoft  an  oblong  iquare,  and  fet  into  the  Pe^ 
dunculus^  at  one  of  the  lower  corners,  recciveth  from  that  not 
onely  a  Spine^  as  I  may  call  it,  which,  paffing  through  the  leaf, 
divides  it  fo  length-ways  that  the  outer-fide  is  broader  then  the 
inner  next  the  fprig,  but  little  fibres  paffing  obliquely  towards 
the  oppofice  broader  fide,  fcem  to  make  it  here  a  little  mufcular, 
and  fitted  to  move  the  whole  leaf,  which,  together  with  the 
whole  fprig,  are  fet  full  with  little  fliort  whirifli  hairs. 

One 
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One  of  thefe  Plants,  whofe  branch  feem*d  to  be  older  and 
more  grown  then  the  other,  onely  the  tender  Sprouts  of  it,  after 
the  leaves  are  Chut,  fall  and  hang  down ;  of  the  other,  the  whole 
branches  fall  to  the  ground,  if  the  Sun  (hine  very  warm,upcn  the 
firft  taking  off  the  Glafs,  which!  therefore  call  the  humbk  Plant. 

The  other  two,  which  do  never  fall,  nor  do  any  of  their 
branches  flagg  and  hang  down,  fhut  not  their  leaves,  but  upon 
fomewhat  a  hard  ftroke ;  the  ftalks  fcem  to  grow  up  froih  a  root, 
and  appear  more  herbaceous^  they  are  round  and  fmooth,  without 
any  prickle,  the  Sprouts  from  them  have  feveral  pairs  of  fprigs, 
with  much  lefs  leaves  then  the  other  on  them,  and  have  on 
each  fprig  generally  feventcen  pair. 

Upon  touching  any  of  the  fprigs  with  leaves  on,  all  the  leaves 
on  that  fprig  contraSing  themfelves  by  pairs,  joyncd  their  up- 
per fuperficies  clofe  together. 

Upon  the  dropping  a  drop  of  Aquafortis  on  the  fprig  be- 
twixt the  leaves,  //  all  the  leaves  above  (hut  prefently,  thofc 
below  by  pairs  fucccfTively  after,  and  by  the  lower  leaves  of  the 
other  branches,  //,  kk-,  &c.  and  fo  every  pair  fucceffively, 
with  fome  little  diftance  of  time  bctwixt,to  the  top  of  each  fprig, 
and  fo  they  continued  fhut  all  the  time  we  were  there.  But  I  re- 
turning the  next  day,  and  feveral  days  fince/ound  all  the  leaves 
dilated  again  on  two  of  the  fprigs ;  but  from  / /^where  the  Aqua 
fortis  had  dropped  upwards,  dead  and  withered ;  but  thofe  be- 
low on  the  fame  fprig,  green,  and  doling  upon  the  touch,  and 
are  fo  at  this  day,  Auguji  14. 

With  a  pair  of  Sciflcrs,  as  fuddenly  as  it  could  be  done,  one 
of  the  leaves  b  b  was  clipped  off  in  the  middle,upon  which  that 
pair,  and  the  pair  above,  clofed  prefently,  after  a  little  interval, 
d  then  e  e,  and  fo  the  reft  of  the  pairs,  to  the  bottom  of  the 
fprig,  and  then  the  motion  began  in  the  lower  pairs,  /  /,  on  the 
other  fprigs,  and  fo  Ihut  them  by  pairs  upwards,  though  not 
with  fuch  diftinft  diftanccs. 

Under 
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Under  a  pretty  large  branch  with  its  fprigs  on,  there  lying 
a  large  Shell  betwixt  two  and  three  Inches  below  it,  there  was 
rubbed  on  a  ftrong  fented  oyl,  after  a  little  time  all  the  leaves  orl 
that  fprig  were  fhuc,  and  fo  they  continued  all  the  time  of  our 
ftay  thcrc,but  at  my  returnc  the  next  day,  1  found  the  pofition 
of  the  Shell  alter  d,  and  the  leaves  expanded  as  before,  and  ' 
doling  upon  the  touch. 

Upon  the  application  of  the  Sun- beams  by  a  Burning-glafs, 
the  more  humble  Flant  fell,  the  other  (hut  their  leaves. 

We  could  not  fo  apply  the  fmoak  of  Sulpher^  as  to  have  any 
vifible  effed  from  chat,  at  two  or  three  times  trial ;  but  on  ano- 
ther trial, the  fmoak  couching  the  leaves^it  fucceeded. 

Tlie  humble  Piant  fell  upon  taking  off  the  Glafs  wherewith  it 
was  covered. 

Cutting  off  one  of"  the  little  Sprouts,  two  or  three  drops  of  li- 
quor were  thruft  out  of  the  part  from  whence  that  was  cut,very 
clcer,  and  pellucid,  of  ^  bright  greenifh  colour,  tafting  at  firft  a 
little  bitt€rffb,but  after  leaving  a  licorifh-likc  tafle  in  my  mouth, 

Sin<:e,going  two  or  three  times  when  it  was  cold,  I  took  the 
Glafles  from  the  more  humble  Plant^znd  it  did  not  fall  as  former- 
ly, but  Oiut  its  leaves  onely.  But  coming  afterwards,  when  the 
Sun  (hone  Very-  warm,  as  foon  as  it  was  taken  offj,  ic  fell  as 
before. 

Since  1  ptuck'd  off  another  fprJg,  whofe  leaves  were  all  lliut, 
and  had  been  fo  fome  time,  thinking  to  obferve  the  liquoi 
ftiould  come  from  chat  I  had  broken  off  ,  but  finding  none, 
though  vrkh  prcffing^to  come,  I,  as  dexteroufly  as  I  could,  puU'd 
dF one  whofe  leaves  were  expanded,  and  then  had  upon  the  {hut- 
ting of  the  kaVes,  a  litde  of  the  menticm'd  liquor,  from  th^  end 
of  the  fprig  1  had  broken  from  (he  Plant.  And  this  twice  fuc- 
cefTively,  as  often  almoft  as  I  durft  rob  the  Plant. 

But  my  curiofity  carrying  me  yet  further,  I  cut  off*  one  of 
the  harder  branches  of  the  ftronger  Plant,  and  there  ame  of  the 

liquor. 
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liquor,  both  from  than  I  had  cut,  and  chat  1  had  cut  it  from, 
without  preffure. 

Which  made  me  think,  that  the  motion  of  this  Plant  upon 
touching,  might  be  from  this,  that  there  being  a  conftant  inter^ 
courfe  betwixt  every  part  of  this  Plant  and  its  root,either  by  a  cfr- 
culatim  of  this  liquor,or  a  conftant  prcffing  of  the  fubtiler  parts 
of  it  to  every  extremity  of  the  Plant.  Upon  every  preffure,from 
whatfoever  it  proceeds,  greater  then  that  which  keeps  it  up,  the 
fubtile  parts  of  this  liquor  are  thruft  downwards,  cowards  its  ar- 
ticulations of  the  leaves,  where,  not  having  room  prefendy  to  get 
into  the  fprig,the  little  round  peduncubs-,  from  whence  the  Sfim 
and  rhofe  oblique  Fibres  I  mentibn'd  rife,  being  dilated,  the 
Spine  and  Fibres  (being  continued  from  it)  muft  be  conrrafted 
and  (horrned,  and  fo  draw  the  leaf  upwards  to  joyn  with  its  fel- 
low in  the  fame  condition  with  it  felf,  where,  being  clo(ed,they 
arc  held  together  by  the  implications  of  the  little  whitifti  hair,  as 
well  as  by  the  ft  ill  retreating  liquor,  which  diftending  the  Fibres 
that  are  continued  lower  to  the  branch  and  root,  fhorten  them 
above ;  and  when  the  liquor  is  fo  much  forced  from  the  Sprout, 
whofe  Fibres  are  yet  tender,  and  not  able  to  fupport  themfclves, 
but  by  tliat  tenfnefs  which  the  liquor  filling  dieir  interftices  gives 
them,  the  Sprout  hangs  and  flags. 

But,  perhaps,  he  that  had  the  ability  and  leifure  to  give  you 
the  exaft  Anatomy  of  this  pretty  Plant,  to  Chew  you  its  Fibres^ 
and  vifibie  Canales^  through  which  this  line  liquor  circulateth, 
or  is  moved,  and  had  the  faculty  of  better  and  more  copioufly 
expreffing  his  Obfervations  and  conceptions,  fuch  a  one  would 
eaiily  from  the  motion  of  this  liquor,  folve  all  the  Pbdmmma, 
and  would  not  fear  to  affirm,  that  it  is  no  obfcure  fenfeion  this 
Plant  hath.  But  I  havefaid  too  much,  I  humbly  fubmit,  and  am 
ready  to  ftand  correfted. 

I  have  not  yet  made  fo  full  and  fatisfadory  Obiervations  as  Idcfire  on 
this  Plant,  which  feems  to  be  a  Subjeft  that  will  afford  abundance  of 

information. 
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information  But  as  farr  as  I  have  had  opportunity  to  examine  itj  have 
difcovered  with  my  Micro/cope  very  curious  ftruftures  and  contrivances  5 
but  defigning  flnuch  more  accurateexaminations  and  trialsjboth  with  my 
Mtcrofciffey  and  othcrwife,  as  foon  as  the  feafon  will  permit,  I  fhall  not  till 
then  add  anything  of  what  I  have  already  taken  notice  of^  but  as  farr  as 
I  have  yet  obferv'djl  judge  the  motion  of  it  to  proceed  from  caufes  very 
dificring  from  thofc  by  which  Cut-ftringSjOr  Lute-rtrings,the  beard  of  a 
wilde  04^5  or  the  beard  of  the  Seeds  oiceramum^  Mofcatum^  or  Mnsh^ 
^4/and  other  of  kinds  o^Cranes-hiii^movt  themfel  ves.  Of  which  I  (hall 
add  more  in  the  fobfequent  Obfervations  on  thofe  bodies. 


Obferv.  XIX.  Of  a  I^'Sluz  grmiriginthe  blighteJ  oryellmvfffecks 
o/Damask-rofe-Ieaves,  Bramble-lcavcs,  and  fome  other  kind 
cfkaves. 

1  Have  forfeveral  years  together,  iti  the  Moneths  o{Ju>te,Ju!jij  Auguji, 
^  and  September  (when  any  of  the  green  leaves  oiRofes  begin  to  dry  and 
grow  yellow)  obferv'd  many  of  them,  efpecially  the  leaves  of  the  old 
fiirubs  of  DamaskcRofes^  all  bcfpecked  with  yellow  itainsj  and  the  under- 
fides  juft  againft  thenip  to  have  little  yellow  hillocks  of  a  gummous  fub* 
ftance,  and  leveral  of  them  to  have  fmall  black  fpots  in  the  midlt  of  thofe 
yellow  oneSj  which,  to  the  naked  eye,  appeard.no  bigger  then  the  point 
ot  a  Pin,  or  the  fmalleft  black  fpot  or  tittle  of  Ink  one  is  able  to  make 
with  a  very  (harp  pointed  Pen. 

Examining  thcfe  with  a  Mcrofeope^  \  was  able  plainly  to  diftinguiil!,up 
and  down  the  furface,  feveral  fmall  yellow  knobs,  of  a  kind  of  yellowiQi 
red  gummy  liibftance.  out  of  which  I  perceiv'd  there  fprung  multitudes 
of  little  cafes  or  black  bodies  like  Seed-cods,  and  thofe  of  them  that 
were  quite  without  the  hillock  of  Gumm,  difclos'd  themfelves  to  grow 
out  of  it  with  a  imall  Straw-colour'd  and  tranfparent  ftem,  the  which 
feed  and  ftcm  appcar'd  very  like  thofe  of  common  Mols  (which  I  elfe* 
where  defcribe)  but  that  they  were  abundantly  left,  many  hundreds  of 
them  being  not  able  to  equalize  one  fingle  feed  Cod  of  Mofe. 

I  have  often  doubted  whether  they  were  the  feed  Cods  of  fome  little 
Plant,  or  ft)me  kind  of  (mall  Budsj  or  the  Eggs  of  fome  very  fmall  Infed, 
they  appear'd  of  a  dark  brownilh  red,  fe)me  almoft  quite  black,  and  of  a 
Figure  much  refembling  the  feed-cod  of  Mo(s,  but  their  Italks  on  which 
they  grew  were  of  a  very  fine  tranfparent  (Irbftance,  almoft  like  the  ftalk 
of  mould,  but  that  they  feem'd  fomewhat  more  yellow. 

That  which  makes  me  to  luppofe  them  to  be  Vegetables,  is  for  that  I 
perceiv'd  many  of  thofe  hillocks  bare  or  deftitutc,  as  if  thofe  bodies  lay 
yet  conceard,as  G.  In  otters  of  them,they  were  juft  fpringing  out  of  their 
gummy  hillocks,  which  all  feem'd  to  ftioot  diredly  outwards,  as  at  A.  In 
others,  as  at  B,  I  found  them  juft  gotten  out^with  very  little  or  no  ftalk, 
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and  the  Cods  of  an  indifferent  cize^but  in  others^as  C,  I  found  them  begin 
to  have  little  fliort  ftalks,  orftems,  in  others,  as  D,  thofe  ftemswere 
grown  bigger,  and  larger  ^  and  in  others,  as  at  E,  F,  H,  I,  K,  L,  &c,  thofc 
ftems  and  Cods  were  grown  a  great  deal  bigger,  and  the  ftalks  were 
more  bulky  about  the  root,  and  very  much  taper'd  towards  the  top,  as 
at  F  and  L  is  moft  vifible. 

I  did  not  find  that  any  of  them  had  any  leed  in  them,  or  that  any  of 


manner  as  I  had  obfcrv  d  that  of  Mofs  to  do  5  fo  that  in  all  likelihood. 
Nature  did  intend  in  that  pofture,  what  fhe  does  in  the  like  feed-cods  of 
greater  bulk,  that  is,  that  the  feed,  when  ripe,  fhould  be  ftiaken  out  and 
dilpcrfed  at  the  end  of  it,  as  we  find  in  Columbine  Cods,  and  the  like. 

The  whole  Oval  OOOO  in  thefecond  Ftgun  of  the  12.  Scheme 
reprefents  a  fmall  part  of  a  Rofe  leafj  about  the  bignefs  of  the  little  Oval 
in  the  hillock,  C,  marked  with  the  Figure  X.  in  which  I  have  not  par- 
ticularly obferv'd  all  the  other  forms  of  the  furface  of  the  Rofc-leaf,  as 
being  little  to  my  prefent  purpofe. 

Now,  if  thefe  Cods  have  a  feed  in  .them  fo  proportion'd  to  the  Cod,  as 
thofe  of  Pinks^  and  Carnations^  and  Columbines^  and  the  like,  how  unima- 
ginably fmall  muft  each  of  thofe  feeds  necefl'arily  be,  for  the  whole 
length  of  one  of  the  largeft  of  thofe  Cods  was  not  ~  part  of  an  Inch  5 
fomc  not  above  ,  and  therefore  certainly,  very  many  thoufand  of 
them  would  be  unable  to  make  a  bulk  that  ftiould  be  vifible  to  the  naked 
eye ,  and  if  each  of  thefe  contain  the  Rudiments  of  a  young  Plant  of  the 
fame  kind,  what  muft  we  fay  of  the  pores  and  conltituent  parts  of  that  ? 

The  generation  of  this  Plant  feems  in  part,afcribable  to  a  kind  oiMil- 
devo  or  Blight ^Yihcxthy  the  parts  of  the  leaves  grow  feabby,  or  putrify'd, 
as  it  were,  fo  as  that  the  moifture  breaks  out  in  little  fcabs  or  fpots,  which, 
as  I  laid  before,  look  like  little  knobs  of  a  red  gummous  fubftance. 

From  this  putrify'd  feabb  breaks  out  this  little  Vegetable  5  which  may 
be  fomewhat  like  a  Mould  or  Mo^-^  and  may  have  its  equivocal  genera- 
tion much  after  the  lame  manner  as  I  have  fuppofed  Mofs  or  Mouldio 
have,  and  to  be  a  more  Ijmple  and  uncompounded  kind  of  vegetation, 
which  is  fet  a  moving  by  the  putrifaBive  and  ftrmentative  heat,  joyn  d 
with  that  of  the  ambient  aerial,  when  (by  the  putrifaftion  and  decay  of 
fom€  other  parts  of  the  vegetable,  that  for  a  while  ftaid  its  progrels)  it  is 
unfetter'd  and  left  at  liberty  to  move  in  its  fiarmer  courfe,  but  by  realbn 
of  its  regulators^  moves  and  ads  after  quite  another  ipanner  then  it  did 
when  a  coagent  in  the  more  compounded  machine  o{  the  moreperfed 
Vegetable. 

And  from  this  very  lame  Principle,  I  imagine  the  Mijleto  of  Oaksj 
Thorns,  Applctrees,  and  other  Trees,  to  have  its  original :  It  feldom  or 
never  growing  on  any  of  thofe  Trees,till  they  begin  to  wax  decrepid,and 
decay  with  age,  and  are  peftcr'd  with  many  other  infirmities. 

Hither  alfo  may  be  rcfcrr  d  thofe  multitudes  and  varieties  of  Mnjhroms^ 
fuch  as  that^ll'd  Jem^eari,  all  forts  ofgraj  and  grftn  Moffes,  8cc.  which 

infcft 
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infeft  all  kind  of  Trees3flirubs5and  the  likejcfpecially  when  they  cotiie  to 
any  bignefs.  And  this  we  fee  to  beveiy  much  the  method  of  Nature 
throughout  its  operations,  putrifa&we  FegetaUes  very  often  producing  a 
Vegetable  of  a  much  lefs  compounded  nature,  and  of  a  much  inferiour 
tribe,  and  putrefactive  ammsil  fubftances  degenerating  into  fome  kind  of 
animal  production  of  a  much  inferiour  ran^jand  of  a  more  fimple  nature. 

Thus  we  find  the  humours  and  fubftances  of  the  bod  VjUpon  putrifaBi- 
on^to  produce  ftrange  kinds  of  moving  Vermine :  the  pntrifa^ion  of  the 
IJimes  and  juices  of  the  Stomack  and  Guts,  produce  Worms  almoft  like 
Earth-wormSjthe  Wheals  in  childrens  hands  produce  a  little  Worm,caird 
a  Wheal-worm :  The  bloud  and  milk,  and  other  humours,  produce  other 
kinds  of  Worms,  at  Icall,  if  we  may  believe  what  is  deliver 'd  to  us  by 
very  famous  Authors ,  though,  I  coufefe,  I  have  riot  yet  been  able  to  dit> 
cover  fuch  my  lelf. 

And  whereas  it  may  fccm  ftrange  that  J  inegar^  Meal^  mufty  Casks ,  &c* 
are  obferv'd  to  breed  their  differing  kinds  ot  infeds,  or  living  creatures, 
whereas  they  being  Vegetable  fubftances,  feem  to  b^  of  an  inferiour  kind, 
and  fo  unable  to  produce  a  creature  more  noble,  or  of  a  more  com- 
pounded nature  then  they  themJelves  are  of,  and  fo  without  fome  con- 
current feminal  principle,  may  be  thought  utterly  unfit  for  fuch  an  ope- 
ration I  muft  add,  that  we  cannot  prefently  pofitivcly  fay,  there  are 
no  animal  fubftances,  either  mediately,  as  by  the  foil  or  fatning  of  the 
Plant  from  whence  they  fprungjOr  more  immcdiately,by  ihereal  mixture 
or  compofition  of  fuch  fubftances,  join'd  with  them  5  or  perchance  fome 
kind  of  Infeft,  in  fuch  places  where  fuch  kind  of /?«/r/^7>g  or  ferment' 
iftg  bodies  are,  may,  by  a  certain  inftinft  of  nature,  ejed  fome  fort  of  fe- 
minal principle,  which  cooperating  with  various  kinds  of  putrifyitig  fub- 
ftances, may  produce  various  kinds  of  Infeds^or  Animate  bodies :  For  we 
find  in  moft  forts  of  thofe  lower  degrees  of  Animate  bodies,  that  the 
putrifying  fubftances  on  which  thefe  Eggs,  Seeds,  or  feminal  principles 
arc  caft  by  the  Infeft,  become,  as  it  were,  the  Matrices  or  Wombs  that 
conduce  very  much  to  their  generation,  and  may  perchance  alfo  to  their 
variation  and  alteration,  much  after  the  fame  manner,  as,  by  ftrange  and 
unnatural  copulations,  feveral  new  kinds  of  Animals  are  produc'd,  as 
Mtks^  and  the  like,  which  are  ufually  call  d  Monftrous,  becaufe  a  little 
imufual,  though  many  of  them  have  all  their  principal  parts  as  perfeftly 
fliap'd  and  adapted  for  their  peculiar  ufes,  as  any  of  the  moff  perfeft 
Animals.  If  therefore  the  putrifying  body,on  which  any  kind  of  f  eminal 
or  vital  principle  chances  to  be  caft.  become  fomewhat  more  then  mecr- 
ly  a  nurfing  and  foftering  helper  in  the  generation  and  produftion  of 
any  kind  of  Animate  body,  the  more  neer  it  approaches  the  true  nature 
of  a  Womb,  the  more  power  will  it  have  on  the  by-blow  it  indofes*  But 
of  this  fomewhat  more  in  the  defcription  of  the  Water-gnat.  Perhaps 
fome  more  accurate  Enquiries  and  Obfervations  about  thefe  matters 
might  bring  the  Queftion  to  fome  certainty,  which  would  be  of  no  fmall 
concern  in  Natural  Philofophy. 

But  thsit  putrifying  animal  fubftances  may  produce  animals  of  an  inferior 
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kind,  I  fee  not  any  fo  very  great  a  difficulty,  but  that  one  may,  without 
much  ablurdityjadmit :  For  as  there  may  be  multitudes  of  contrivances 
that  go  to  the  making  up  of  one  compleat  Animate  body  5  fojThat  fomft 
of  thole  cfiadjntors ^in  the  perfed  exiftence  and  life  of  it,  may  be  vitiated, 
and  the  life  of  the  whole  deftroyed,  and  yet  fcveral  of  the  conftituting 
contrivances  remain  intire,!  cannot  think  it  beyond  imagination  or  poilibj- 
iity^  no  more  then  that  a  like  accidental  procefijas  I  have  elfwhere  hinted, 
taay  alfo  be  fuppoled  to  explicate  the  method  of  Nature  in  the  Metamer^ 
fh}s  of  Plants.  And  though  the  difference  between  a  Plant  and  an  Ani- 
mal be  very  great,  yet  I  have  not  hitherto  met  with  any  fo  cogent  an  Ar* 
gumcnt,  as  to  make  me  pofitive  in  affirming  thele  two  to  be  aitogethet 
HeUrogeneoMs^iLndi  of  quite  differing  kinds  of  Nature;  And  befides  as  there 
are  matiyZoophyts^  and  lenfitive  Plants(divers  of  which  I  have  feen,which 
are  of  a  middle  nature,and  ieem  to  be  Natures  tranfition  from  one  degree 
to  another,  which  majr  be  obferv'd  in  all  her  other  pailages,  wherein  fhe 
is  very  feldom  obferv  d  to  leap  from  one  ftep  to  another)  fo  have  we,in 
Ibmc  Authors,  Inftances  of  Plants  turning  into  Animals,  and  Animals  int6 
Plants,  and  the  like  5  and  fome  other  very  ftrange  (becaufe  unheeded) 
proceedings  of  Nature  5  fomething  of  which  kind  may  be  met  with,  in 
the  deicription  of  the  Water-Gnat^  though  it  be  not  altogether  fo  direft 
to  the  preicnt  purpofe. 

But  to  refer  this  Difcourfe  of  Animals  to  their  proper  places,  I  fhall 
add,  that  though  one  fhould  fuppole,  or  it  ftould  be  prov'd  by  Oblerva- 
tionSj  that  feveral  of  thele  kinds  of  Plants  are  accidentally  produc'd  by  a 
caiiial  futrifa&ion^  I  ice  not  any  great  reafon  to  queftion,  but  that,  not- 
withftariding  its  own  produdion  was  as  'twere  cafual,  yet  it  may  germi- 
nate and  produce  feed,  and  by  it  propagate  its  own,  that  is,a  new  Species* 
For  we  do  not  know,  but  that  the  Omnipotent  and  All- wife  Creator 
might  as  dircftly  defign  the  ftrudure  of  fiich  a  Vegetable,  or  fuch  an 
Animal  to  be  produc'd  out  of  fuch  or  fuch  a  futrifaQion  or  change  of 
this  or  that  body,  towards  the  conftitution  or  ftrufture  of  which,  he 
knew  it  ncceflary,  or  thought  it  fit  to  make  it  an  ingredient  5  as  that  the 
digeftion  or  moderate  heating  of  an  Egg,  either  by  the  Female,  or  the 
Sun,  or  the  heat  of  the  Fire,  or  the  like,  fhould  produce  this  or  that  Bird  5 
i)r  that  TntrifaUive  and  warm  (teams  fhouldjOUt  of  the  blowingSjas  they 
call  them,  that  is,  the  Eggs  of  a  Flie,produce  a  living  Magotj  and  thatjby 
degrees,  be  turn'd  into  an  Aurelia^  and  that,  by  a  longer  and  a  propor* 
tion'd  heat,  be  tranfmuted  into  a  Fly.  Nor  need  we  therefore  to  fuppofe 
it  the  moreimperfed  iaits  kind,  then  the  more  compounded  Vegetable 
Animal  of  which  it  \%  a  part^  for  he  might  as  compicatiy  nirnifli  it 
with  all  kinds  of  contrivances  neceflary  for  its  own  exiftence,  and  the 
popagation  of  its  own  Species,  and  yet  make  it  a  part  of  a  more  com-» 
pountfed  body :  as  a  Clock-maker  might  make  a  Set  of  Chimes  to  be  it 
part  of  a  Clock,  and  yet,  when  the  watch  part  orftriking  part  are  takeri 
away,  and  the  hindrances  of  its  motion  removed,  this  chiming  part 
may  go  as  accurately,  and  ftrike  its  tune  as  exadly,  as  if  it  were  ftill  * 
part  of  the  compounded  Antamateft*  ^  t)xm^  the  ori^iil  caufe,  or 

feminal 
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feminal  principle  from  which  this  minute  Plant  on  Rofe  leaves  did  ipringj 
were,  before  the  corruption  caus'd  by  the  Mill-dew,  a  component  part 
of  the  leaf  on  which  it  grew,  and  did  ferve  as  a  coagent  in  the  producti- 
on and  conftitution  of  it,  yet  might  it  be  lb  confummate,  as  to  produce  a 
leed  which  might  have  a  power  of  propagating  the  fame  fpecicsrthe  works 
of  the  Creator  feeming  of  fuchan  excellency jthat  though  they  are  unable 
to  help  to  the  perfecting  of the  more  compounded  exiftence  of  the  greater 
Plant  or  Animaljthey  may  have  notwithftanding  an  ability  of  aCiing  fingly 
upon  their  own  internal  principle,  fo  as  to  produce  a  Vegetable  body, 
though  of  a  lefs  compounded  nature,  and  to  proceed  fo  farr  in  the  me- 
thod of  other  Vegetables,  as  to  bear  flowers  and  feeds,  which  may  be  ca- 
pabale  of  propagating  the  like.  So  that  the  little  cales  which  appear  to 
grow  on  the  top  of  the  flender  ftalks,  may,  for  ought  I  know,  thous;h  I 
fho\ild  fuppofe  them  to  fpring  from  the  perverting  of  the  ufual  courfe  of 
the  parent  Vegetable,  contain  a  feed,  which,  being  (catter'd  on  other 
leaves  of  the  fame  Plant,  may  produce  a  Plant  of  much  the  fame  kind. 

Nor  are  Damafk-Rofe  leaves  the  onely  leaves  that  produce  thefe 
kinds  of  Vegetable  fproutings^  for  I  have  obferv'd  themalfoin  feveral 
other  kinds  of  Rofe  leaves,  and  on  the  leaves  of  (everal  (brts  of  Briers, 
and  on  Bramble  leaves  they  are  oftentimes  to  be  found  in  very  great 
clufters  3  lb  that  I  have  found  in  one  cluftcr,threc,four,  or  five  hundred  of 
them,  making  a  Very  confpicuous  black  Ipot  or  fcab  on  the  back  fide  of 
the  leaf 


Obferv.  IL^.  Of  blue  Mould,  and  of  the  firfi  Principles  of  Ve^ 
getation  arifmg  from  PutrefaSion. 

THc  Blue-and  White  and  feveral  kinds  of  hairy  mouldy  fpots,  which 
arc  obfervableupon  divers  kinds  of /)«/rfj5''rf  bodies,  whether  Ani- 
mal fubftances,or  Vegetable,fuch  as  the  (kin,  raw  or  df  efi'd,  flcftijbloud, 
humours,  tnilk,  green  Cheefe,€^r.  or  rotten  fappy  Wood,  or  Herbs, 
Leaves,  Barks,  Roots,  &c,  of  Plants,  are  all  of  them  nothing  elfe  but  fe- 
veral kinds  of  fmall  and  varioufly  figur'd  Muftiroms,  which,  from  conve- 
nient materials  in  thofe  petrifying  bodies,  are,  by  the  concurrent  heat  of 
the  Air,  extited  to  a  certain  kind  of  vegetation,  whkh  will  not  be  un- 
worthy our  snore  ferious  fpeculation  and  examination,  as  I  fhall  by  and 
by  (hew.  But,firft,I  muft  pfemife  a  fhort  defcription  of  this  specimen ^ 
Which  I  have  added  of  this  Tribe,  in  the  firft  Figure  of  the  X 1 1.  Scheme^ 
which  is  nothing  elfe  but  the  appearance  of  a  finall  white  fpot  of  hairy 
mould,multitud€s  of  which  I  found  to  befpeck  &  whiten  over  the  red  co- 
vers of  a  fmall  book,  which,  it  feems,  were  of  Sheeps-ikin,that  being  more 
apt  to  gather  mould,  even  in  a  dry  and  clean  room,  then  other  leathers, 
Thefeipots  appear  d,through  a  goodMrcroJcope^to  be  a  very  pretty  fhap'd 
Vegetative  body,  which,  from  almoft  the  fame  part  iyfthe  Leather,  ftot 

out 
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out  multinides  of  fmall  long  cylindrical  and  tranfparent  ftaIks,notcxa3-- 
ly  ftreightjbut  a  little  bended  with  the  weight  of  a  round  and  white  knob 
that  grew  on  the  top  of  each  of  thcm^  many  of  thefe  knobs  lobferv'd 
to  be  very  round,  and  of  a  fmooth  furface,  fuch  as  A  A,  &c,  others 
(booth  likewifejbut  a  little  oblongjas  B ,  fcveral  of  them  a  little  broken, 
or  cloven  with  chops  at  the  top,  as  C  ^  others  flittered  as  'twere,  or  flown 
all  to  pieces,  as  D  D.  The  whole  fubftance  of  thefe  pretty  bodies  was 
of  a  very  tender  conftitution,  much  like  the  fubftance  of  the  Ibfter  kind 
of  common  white  Mufliroms,  for  by  touching  them  with  a  Pb,  I  found 
them  to  be  brufed  and  torn  ,  they  feem'd  each  of  them  to  have  a  di- 
ftinft  root  of  their  own  j  for  though  they  grew  necr  together  b  a  cluftcr, 
yet  I  could  perceive  each  ftem  to  rife  out  of  a  diftinft  part  or  pore  of  the 
Leather ,  Ibme  of  thefe  were  Imall  and  ftiort,  as  fcembg  to  have  been  but 
newly  fprung  up,  of  thefe  the  balls  were  for  the  moft  part  round,  others 
were  bigger,and  taller,as  being  perhaps  of  a  longer  growth,and  of  thefe, 
for  the  moft  part,  the  heads  were  broken,  and  fome  much  wafted,  as  E  5 
what  thefe  heads  contained  I  could  not  perceive  5  whether  they  were 
knobs  and  flowers,  or  feed  cafes,  I  am  not  able  to  lay,  but  they  feem'd 
raoft  likely  to  be  of  the  fame  nature  with  thore  that  grow  on  Mufliroms, 
which  they  didjfome  of  them,  not  a  little  refemble. 

Both  their  finell  and  tafte,  which  areaftive  enough  to  make  a  fenfible 
bspreflion  upon  thofe  organs,  are  unplea^nt  and  noiibme. 

I  could  not  find  that  they  would  fo  quickly  be  deftroy'd  by  the  adual 
flame  of  a  Candle,  as  at  firft  fight  of  them  I  conceived  they  would  be,but 
they  remain'd  intire  after  I  had  paft  that  part  of  the  Leather  on  which 
they  ftuck  three  or  four  times  through  the  flame  of  a  Candle^  that,  it 
feems  they  arc  not  very  apt  to  take  fire,  no  more  then  the  common  v/hite 
Mufliroms  arc  when  they  are  fappy. 

There  arc  a  multitude  of  other  fliapes,  of  which  thefe  Mcrofiopical 
Mufliroms  are  figur  d,  which  would  have  been  a  long  Work  to  have  de- 
fcribcd,and  would  not  have  fuited  fo  well  with  my  defign  b  this  Trcatife, 
onely,amongft  the  reft,  I  muft  not  forget  to  take  notice  of  one  that  was  a 
little  like  to,  or  refembled,a  Spunge,  confifting  of  a  multitude  of  little 
Ramifications  almoft  as  that  body  does,  which  indeed  feems  to  be  a  kind 
of  Water-Muftirom,  of  a  very  pretty  texture,  as  I  elfe-where  manifeft* 
And  a  fecond,  which  I  muft  not  omit,  becaufc  often  mingled,  and  neer 
adjoining  to  thefe  I  have  deferib'd,and  this  appear  d  much  like  a  Thicket 
of  bufties,  or  brambles,  very  much  branch'd,and  extended,fome  of  them, 
to  a  great  length,in  proportion  to  their  Diameter,like  creeping  brambles. 

The  manner  of  the  growth  and  formation  of  this  kind  of  Vegetable,  is 
the  third  head  of  Enquiry,which,  had  I  time,Ifliould  follow :  the  figure 
and  method  of  Generation  in  this  concrete  feeming  to  me,  next  after 
the  Enquiry  bto  the  formation,  figuration,  or  chryftalization  of  Salts^  to 
be  the  moft  fimple,  plain,  and  eafie,  and  it  feems  to  be  a  medium 
through  which  he  muft  neccflarily  pals,  that  would  with  any  likelihood 
inveftigate  ths  forma  informans  of  Vegetables for  as  I  think  that  he  ftiall 
find  it  a  very  difficult  taflj,  who  undertakes  to  difcover  the  form  of  Sa- 
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Utw  cryftallizations,  without  the  coiificlcration  and  prcfciencc  of  the  na- 
ture and  reafon  of  a  Globular  form,  and  as  dfficult  to  explicate  this  con* 
figuration  of  Mufliroms,  without  the  previous  confiderationof  the  form 
m  Salts  5  lb  will  the  enquiry  into  the  forms  of  Vegetables  he  no  ieis,  if 
not  much-  more  diflScult,  without  the  fore-knowledge  of  the  forms  of 
Mufhroms,  thefe  feveral  Enquiries  having  no  lefe  dependance  one  up- 
on another  then  any  feled  number  of  Propofitions  in  Mathematical  Ele- 
moitsmay  be  made  to  have. 

Nor  do  I  imagine  that  the  fkips  from  the  one  to  another  will  be  found 
very  gredt,  if  beginning  from  fluidity,  or  body  without  any  form,  we 
dcfccnd  gradually,till  we  arrive  at  the  higheft  form  of  a  bruitc  Anintal  s 
Soul,  making  the  fteps  or  foundations  of  our  Enquiry,  Fluidity,  Orhicu* 
lation^  Fixation^  AngHli%atUtJ^  or  Cryfialliz^ation  Gtr»nnation  or  EbuUi'* 
tim,  Vegttattott^Tlantanintatien^  Animation^  ScTifatim^  tMAginMiim, 

Now,  that  we  may  the  better  proceed  in  our  Enquiry,  It  will  be  rc- 
quifite  to  confider  : 

Firft,  that  Mould  and  Muftiroms  require  no  feminal  property,  but  the 
former  may  be  p-oduc'd  at  any  time  from  any  kind  futrifyitjg  Animal, 
or  Vegetable  SubftancCsas  Fleifl^e^^-.  kept  raoift  and  warra,and  the  latter, 
li  \9\\zt  Mathiolus  relates  be  true,  of  making  theni  by  Art,  are  as  much 
within  our  command,  of  which  Matter  take  the  E^utptie  which  Mr. 
Parkjnfeft  has  deliver 'd  in  his  Herbal^  in  his  Chapter  of  Mnflrsmj^  becaufe 
I  have  not  Mathiolm  now  by  me  :  Vnto  thefe  Mnjbnms  ((aith  he)  may 
dfi  he  adjoynd  thofe  which  are  made  cf AH  {xcbereof^As^ifAxi&Tnah^s  men'* 
ti^)  that  grow  natttraUy  among  certain  flones  in  Naples,  and  that  the 
ficnei  being  diggd  up^  and  carried  U>  Rome,  and  other  pUceJ^  where  they 
fit  them  in  their  IVint  Cellars^  coverit^  them  with  a  Utile  Eartb^axd ^in^^ 
ling  a  little  warm  water  thereon^  would  mthin  four  days  produce  Ji^ujhrovu 
fit  to  he  eaten,  at  what  time  one  will:  As  a^o  that  Mujhrems  may  be  made 
to  grow  at  the  foot  of  a  wilde  Poplar  Tree,  within  four  days  after,  warm 
water  wherein  fome  leaves  have  been  dijjih/djhaii  he  four  d  into  the  Root 
(which  mnft  he  fiit)  and  the  Jioc^ahove  ground. 

Next,  that  asMufbroms  ibay  be  ccncratcd  without  iecd,  fo  does  it 
not  appear  that  they  have  any  fiich  thing  as  feed  in  any  part  cxf  tliem^  for 
having  confidered  feveral  kinds  of  them,  i  could  never  find  acy  thing  in 
them  that  I  could  with  any  probability  ghefe  to  be  the  feed  of  it,  ib  that 
it  dots  not  as  yet  appear  (that  I  know  of)  that  Mufhroms  may  be  gc-' 
ncratedfroma  fced,butthcy  rather  feem  to  depend  njei^ly  upon  a  oon* 
venicnt  conftitution  of  the  matter  out  of  whidi  they  are  iimde,  and  a 
concurrence  of  cither  fiiitwral  or  artificial  heat. 

Thirdly,that  by  feveral  bodks  (as  SaJts  aad  Metals  both  in  Water  and 
in  the  air,  and  by  feveral  kinds  of  iiiblitnations  in  the  Air)  abutted  and 
guided  with  a  congruous  heat,  there  may  be  produced  feveral  kinds  of 
bodies  as  curioufly,  if  not  of  a  more  compxos'd  Figure  ^  feveral  kinds  of 
rifing  or  Ebulliatmg  Figures  feem  to  manifeft^  as  witnefs  the  (hootinff 
in  the  Rectification  oE  fpirits  of  Vrifte^  Hart-horn^JSioud,  8av  witnefsaJla 
the  curious  branches  of  evaporated  diilbhitions,  ibme  of  them  ^ainf): 
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the  fides  of  the  containing  Jar :  others  ftanding  up,  or  growing  an  end, 
out  of  the  bottom,  of  which  I  have  taken  notice  of  a  very  great  variety* 
But  above  all  the  reft,  it  is  a  very  pretty  kind  of  Germination  which  is  af- 
forded us  in  the  Silver  Tree,  the  manner  of  making  which  with  Mercury 
and  Silver,  is  well  known  to  the  Chymiftsj  in  which  there  is  an  Ebullition 
or  Germination,  very  much  like  this  of  Mulhroms,  if  I  have  been  rightly 
informed  of  it. 

Fourthly,  I  have  very  often  taken  notice  of,  and  alfoobferv'd  with  a 
Jidicrofcope^  certain  excrefcencies  or  Ebullitions  in  the  fnuff  of  a  Candle, 
which,  partly  from  the  flicking  of  the  Imoaky  particles  as  they  are  car- 
rycd  upwards  by  the  current  of  the  rarify'd  Air  and  flame,  and  partly 
alfbfrom  a  kind  of  Germination  or  Ebullition  of  fome  aduated  unctuous 
parts  which  creep  along  and  hlter  through  Ibme  fmall  ftring  of  the  Week, 
are  formed  into  pretty  round  and  uniform  heads,  very  much  refembling 
the  form  of  hooded  Mufhroms,  which,  being  by  any  means  cxpos'd  to  the 
frelh  Air,  or  that  air  which  encompafles  the  flame,  they  are  preicntly 
lick'd  up  and  devour  d  by  it,  and  vanilh. 

The  reafon  of  which  Phenomenon  leems  to  me, to  be  no  other  then  this ; 

That  when  a  convenient  thread  of  the  Week  is  fo  bent  out  by  the  fides 
of  the  Ihuflfthat  are  about  half  an  Inch  or  more,  remov'd  above  the 
bottom,or  loweft  part  of  the  flamCjand  that  this  part  be  wholly  included 
in  the  flame  ^  the  Oyl  (for  the  reafon  of  filtration,  which  I  have  clfe- 
where  rendred)  being  continualy  driven  up  the  fhuff^  is  driven  like- 
wife  into  this  ragged  bended-end ,  and  this  being  remov'd  a  good 
diftance,  as  half  an  Inch  or  more,  above  the  bottom  of  the  flame,  the 
parts  of  the  air  that  pafles  by  it,  are  already,  almoft  fatiated  with  the  diP 
iblution  of  the  boiling  unftuous  fleams  that  iflued  out  below,  and  there- 
fore are  not  ondy  glutted,  that  is,  can  diflfolve  no  more  then  what  they 
are  already  ading  upon,  but  they  carry  up  with  them  abundance  of 
unftuousand  footy  particles,  which  meeting  with  that  rag  of  the  Week, 
that  is  plentifully  fill'd  with  Oyl,  andonely  fpends  it  as  faft  as  it  evapo- 
rates, and  not  at  all  by  diflblution  or  burning,  by  means  of  thefe  fteamy 
parts  of  the  filtcrated  Oyl  ifluing  out  at  the  fides  of  this  ragg,  and  being 
inclos'd  with  an  air  that  is  already  latiated  and  cannot  prey  upon  them 
nor  burn  them,  the  afcending  footy  particles  are  flay'd  about  it  and  fix'd, 
fo  as  that  about  the  end  of  that  ragg  or  hlament  of  the  Inuf^  whence  the 
greateft  part  of  the  fleams  ifliie,  there  is  conglobated  or  fix'd  a  round 
and  pretty  uniform  cap,  much  refombling  the  head  of  a  Muftirom,  which, 
if  it  be  of  any  great  bignels,  you  may  obferve  that  its  underfide  will  be 
bigger  then  that  which  is  above  the  ragg  or  ftem  of  it ,  for  the  Oyl  that  is 
brought  into  it  by  filtration,being  by  the  bulk  of  the  cap  a  little  flielter  d 
from  the  heat  of  the  flame,  does  by  that  means  ifliie  as  much  out  fi-om  be- 
neath from  the  ftalk  or  downwards,  as  it  does  upwards,  and  by  reafon  of 
the  great  accefi  of  the  adventitious  fmoak  from  beneathjit  increafes  moft 
that  way.  That  this  may  be  the  true  reafon  of  this  Vhenomenon^  I  could 
produce  many  Arguments  and  Experiments  to  make  it  probable  i  As, 

Firftj  that  the  Filtrathn  carries  the  Oyl  to  the  top  of  the  Wcck,at  leaft 

as 


128 


M  I  C  R  O  G  K  A  P  H  I  A.  129 

as  high  as  thefe  raggs^  is  vifible  to  one  that  will  obferve  the  fnufFcf  a 
burning  Candle  with  a  Microjlope,  where  he  may  fee  an  Ebullition  or 
bubbling  of  the  Oyl,  as  high  as  the  fnufi  looks  black. 

Next5that  it  does  fteamaway  more  then  burn  ^  I  could  tell  you  of  the 
dim  burning  of  a  Candle,  the  longer  the  fnuff  be  which  ariles  from  the 
abundance  of  vapours  out  of  thehigher  partsof  it. 

And,  thirdly,  that  in  the  middle  of  the  tlame  of  the  Candle^  neer  the 
top  of  the  fnu6^  the  fire  or  diliblving  principle  is  nothing  neer  Co  ftrong, 
as  neer  the  bottom  and  out  edges  of  the  flame,  which  may  be  obferv'd  by 
the  burning  afunder  of  a  thread,  that  will  firft  break  in  thofe  parts  that 
the  edges  of  the  flame  touch,  and  not  in  the  middle. 

Ana  I  could  add  feveral  Obfervables  that  I  have  taken  notice  of  in  the 
flame  of  a  Lamp  aduated  with  Bellows,  and  very  many  others  that  con- 
firm me  in  my  opinion,  but  that  it  is  not  To  much  to  my  prefcnt  purpofe^ 
which  is  onely  to  confider  this  concreet  in  the  fnuff  of  a  Candle,  fo  farr 
as  it  has  any  rcfemblance  of  a  Mulhrom,  to  the  confideration  of  which, 
that  I  may  return,  I  fay,  we  may  alfo  obferve : 

la  the  firft  place,  that  the  droppings  or  trillings  of  Lapidelcent  waters 
in  Vaults  under  ground,feem  to  conltitute  a  kind  oipetrif/d  body,form'd 
almofl  like  ibme  kind  of  Mufhroms  inverted,in  fo  much  that  I  have  feen 
ibme  knobb'd  a  little  at  the  lower  end,  though  for  the  mofl  part,  indeed 
they  are  otherwife  (hap'djand  taper'd  towards  the  end^  the  generation  of 
which  feems  to  be  from  no  other  reaibn  but  this,  that  the  water  by  (bak- 
ing through  the  earth  and  Lime  (for  I  ghefs  that  fubftancc  to  add  much 
toll  petrifying  quality)  does  fb  impregnate  it  felf  withflony  particles, 
that  hanging  in  drops  in  the  roof  of  the  Vault,  by  reafbn  that  the 
foaking  of  the  water  is  but  flow,  it  becomes  expos'd  to  the  Air,  and  there- 
by the  outward  part  of  the  drop  by  degrees  grows  hard,  by  reafon  that 
the  water  gradually  evaporating  the  ftony  particles  neer  the  outfides  of 
the  drop  begin  to  touch,  and  by  degrees,  to  dry  and  grow  cloler  toge* 
ther,  and  at  length  conflitute  a  cruft  or  fheli  about  the  drop  5  and  this 
foaking  by  .degrees,  being  more  and  more  fupply'd,  the  clrop  grows 
longer  and  longer,  and  the  fides  harden  thicker  and  thicker  into  a 
Quill  or  Cane,  and  at  length,  that  hollow  or  pith  becomes  almofl  flop'd 
up;  and  folid :  afterwards  the  foaking  of  the  petrifying  water,  finding  no 
longer  a  paflage  through  the  middle,  huids  out,  and  trickles  down  the 
outfide,  and  as  the  water  evaporates,  leaves  new  fiiperinduc'd  fhells, 
which  more  and  more  fwcll  the  bulk  of  thofe  Iceicles  *  and  becaufe  of 
the  great  fupply  from  the  Vault,  of  petrifying  water^  thofe  bodies  grow 
bigger  and  bigger  next  to  the  Vault,  and  taper  or  fharppn  towards  the 
point  5  for  the  acceft  from  the  arch  of  the  Vault  being  but  very  f]ow,and 
confcquently  the  water  being  fpread  very  thinly  over  the  fiirface  of  the 
Iceicle,  the  water  begins  to  fettle  before  it  can  reach  to  the  bottom,  or 
corner  end  of  it ,  whence,  if  you  break  one  of  thefe,  you  would  almoft 
imagine  it  a  ftick  of  Wood  petrify' it  having  fo  pretty  a  refemblance  of 
pith  and  grain,  and  if  you  look  on  the  outfide  of  a  piece,  or  of  one 
whole,  you  would  think  nolefij  both  firom  its  vegetable  roundnefeand 
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tapering  form  ^  but  whereas  all  Vegetables  are  chkivd  to  (hoot  and 

frow  perpendicularly  upwards ,  this  docs  fhoot  or  propcnd  direftly 
owBwards. 

By  which  laft  OW^vablcs,  we  fee  that  there  may  be  a  very  pretty 
body  (hap'd  and  concrected  by  Mechanical  principles,  without  theleaft 
fliew  or  probability  of  any  other  feminal  formatrix. 

And  fince  we  fed  that  the  great  reafonof  the  ?h<enomena  of  this  pret- 
ty petrifa&ion^  are  to  be  reduc'd  from  the  gravity  of  a  fluid  and  pretty 
volatil  body  impregnated  with  ftony  particles,  why  may  not  the  Vhano^ 
ntena  of  EbuUhion  or  Germination  be  in  part  poffibly  enough  deduct 
from  the  levity  of  an  impregnated  liquor,  which  therefore  perpendicu- 
larly afcerrdii^  by  degrees,  evaporates  and  leaves  the  more  folid  and 
fix'd  parts  behfnd  in  the  form  of  a  Muflirom,  which  is  yet  further  divcrli* 
fy'd  andfpcdfiGated  by  the  forms  of  the  parts  that  impregnated  theli* 
quor,  and  compofe  or  help  to  conftitute  the  Mufbrom. 

That  the  foremcntion'd  Figures  of  growing  Salts,  and  the  Silver  Tree, 
are  from  this  principle,  I  could  very  eafily  manifeft ,  but  that  I  have  not 
now  a  comrenient  opportunity  of  following  it,  nor  have  I  made  a  fiiffici-* 
ent  number  of  Experiments  and  Obfervations  to  propound,  expiicatCjand 
prove  fo  ufefiin  a  ihtory  as  this  of  Muftiroms  .*  for,  though  the  con-r 
trary  prmciple  to  that  of petrify  d  Iceicles  may  be  in  part  a  caufe  5  yet 
I  cannot  but  think,  that  there  is  fomewhat  a  more  complieated  caule^ 
though  yet  Mechanicil,  and  poffible  to  be  explained. 

We  therefore  have  forther  to  enquire  of  it,  what  makes  it  to  be  fuch  a 
liquor,  and  to  afccnd,  whether  the  heat  of  the  Sun  and  Air,  or  whe* 
thtr  that  difirmznttation  and  putrifaUion^  or  both  tc^ether  ^  as  alfo  whe- 
ther th^re  be  not  a  third  or  fourth  5  whether  a  Saline  principle  be  not  a 
coE^detable  agent  in  this  bufinefs  alfo  as  well  as  heat  5  whether  alfo  a  fixa^ 
tion,  ptecipitaftion  or  fettling  of  certain  parts  out  of  the  aerial  Muftirom 
may  not  be  alfo  a  confiderable  coadjutor  in  the  buimefe.  Since  we  find 
that  many  pretty  beards  otfiiria  of  the  particles  of  Silver  may  be  preci- 
pitated upon  a  piece  of  Brafi  put  into  afeJutzon  of  Silver  very  muchdi* 
luted  with  fair  water,  which  look  not  unlike  a  kind  of  mould  or  hoar 
Upon  that  piece  of  metal  5  and  the  hoar  froft  looks  like  a  kind  of  mould  j 
and  whether  there  may  not  be  feveral  others  that  do  concurr  to  the  pro- 
duftion  of  a  Mu(hrom,  having  not  yet  had  fufficient  time  to  profecute  ac» 
cording  to  my  defites,  I  muft  referr  this  to  a  better  opportunity  of  my 
own,or  leiveand  recommend  it  to  the  more  diligent  enquiry  and  exa- 
mination of  fuch  as  can  be  mafters  both  of  leifurc  and  conveniencies  for 
luchan  Enquiry. 

And  in  the  mean  time,  I  muft  conclude,  that  as  far  as  I  have  been  able 
to  look  into  the  nature  of  this  Ppimary  kind  of  life  arsd  vegetation  5 1  can- 
not find  th^  leaft  probable  argument  to  petfwade  me  there  is  any  other  • 
concurrent  caufe  then  fuch  as  is  purely  Mechanical,  and  that  the  efFeds 
or  prodUftions  are  asneceflary  upon  the  concurrence  of  thofe  caufes  ai 
that  a  Ship,  when  the  Sails  are  boift  up,  and  the  Rudder  is  fet  to  fuch  a 
polition,fhould,when  the  Wind  bloWs,  be  mm'd  in  fuch  a  way  or  cottf  fc 

to 


MiCROGRAPHlA. 

to  that  or  t'other  place ;  Or,  as  that,  the  brufed  Watch,  which  I  men- 
tion in  the  defcription  of  Mofs,  fliould,  when  thofe  parts  which  hindred 
its  motion  were  fallen  away,  begin  to  move,  but  after  quite  another  man- 
ner then  it  did  before. 


Obferv.  XXI.  Of  Mofs,  and  fever  al  other  [mall  vegetative  Suh- 
fiances, 

M ofs  is  a  Plant,  that  the  wifeft  of  Kings  thought  neither  unworthy 
his  fpcculation,  nor  his  Pen,  and  though  amongft  Plants  it  be  in 
bulk  one  of  the  fmalleft,  yet  it  is  not  the  leaft  confiderable :  For,  as  to  its 
fliape,  it  may  compare  for  the  beauty  of  it  with  any  Plant  that  grows, 
and  bears  a  much  bigger  breadth ,  it  has  a  reot  almoft  like  a  feedy  Parf^ 
nep,furni(h'd  withfmall  ftrings  and  fuckers,  which  are  all  of  them  finely 
branched,  like  thofe  of  the  roots  of  much  bigger  Vegetables  5  out  of  this 
fprings  the  ftcm  or  body  of  the  Plant,  which  is  fomewhat  gyuadr angular^ 
rather  then  Cylindrical^  moft  curioufly  or  ftrung  with  fmall  creafes, 
which  run,for  the  moft  psin,paral/el  the  whole  ftcm  5  on  the  fides  of  this 
are  clofc  and  thick  fet,  a  multitude  of  fair,large,welKhap'd  leaves,  (bme 
of  them  of  a  rounder,  others  of  a  longer  fliape,  acccffding  as  they  are 
younger  or  older  when  pluck'd  ^  as  I  ghefs  by  this,  that  thofe  Plants  that 
had  the  ftalks  growing  from  the  top  of  them,  had  their  leaves  of  a  much 
longer  (hape,  all  the  furface  of  each  fide  of  which,  is  curioully  cover  d 
with  a  multitude  of  little  oblong  tranfparent  bodies,  in  the  manner  as 
you  fee  it  eXprefs'd  in  the  leaf  B,  in  the  X 1 1 1.  Scheme, 

This  Plant,  when  young  and  fpringing  up,  does  much  refemble  a  HouA 
Ieek,having  thick  leaves,almoft  like  that,  and  feems  to  be  fomwhat  of  kitt 
to  it  in  other  particulars  5  alfo  from  the  top  of  the  leaves,  there  (hoots  out 
a  fmall  white  and  tranfparent  hair,  or  thorn :  This  ftem,  in  time,come  to 
ftioot  out  into  a  long^roundand  even  ftalk,  which  by  cutting  tranfverfly, 
when  dry,  I  manifeftly  found  to  be  a  ftiff^  hard,  and  hollow  Cane,  or 
Reed,  without  any  kind  of  knot,  or  ftop,irom  its  bottom,  where  the 
leaves  encorapafs'd  it,  to  the  top,  on  which  there  grows  a  large  feed  cafe, 
A,  cover 'd  with  a  thin,  and  more  whitifh  fkin,  B,  terminated  in  a  long 
thorny  top,  which  at  firft  covers  all  the  Cafe,  and  by  degrees,  as  that 
fwells,  the  fkin  cleaves,  and  at  length  falls  offj  with  its  thorny  top  and  all 
(which  is  a  part  of  it)  and  leaves  the  feed  Cafe  to  ripen,  and  by  degrees, 
to  (hatter  out  its  feed  at  a  place  underneath  this  cap,  B,  which  before 
the  feed  is  ripe,  appears  like  a  flat  barrd  button,  without  any  hole  in  the 
naiddle^  but  as  it  ripens,  the  button  grows  bigger,  and  a  hole  appears  in 
the  middle  of  it,  E,  out  of  which,  in  all  probability,  the  feed  falls ;  For 
as  it  ripens  by  a  provifion  of  Nature,  that  end  of  this  Cafe  turns  down- 
ward a  fcer  the  fame  manner  as  the  ears  of  Wheat  and  Barley  ufually  do, 
and  opening  feveral  of  thefc  dry  red  Cafes,  F,  I  found  them  to  be 
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quite  hoHoWjWithout  ^ny  thing  at  all  in  them  ^  whereas  when  I  cut  them 
afunder  with  a  ftiarp  Pen-knife  when  green,  I  found  in  the  middle  of  thfe 
great  Cafe5anbther  fmallcr  round  Cafejbctwecn  which  twOjthe  interfiicss 
were  fiU'd  with  multitudes  of  ftringie  fibres^  which,  feem'd  t^)  fufpend  the 
leflcr  Cafe  in  the  middle  of  the  other,  which  (as  farr  as  I  was  able  to  di(^ 
ccrn)  feem'd  full  of  exceeding  finall  white  Iceds^  much  like  the  feed-bagg 
in  the  knop  of  a  Carnation ,  after  the  flowers  have  been  two  or  three 
daySjOr  awcekjfallenoffs  but  this  I  could  not  fo  perfectly  difcern,  and 
therefore  cannot  pofitively  affirm  if. 

After  the  feed  was  fallen  away,  I  found  both  the  Cafe,  Stalk,and  Plant, 
all  grow  red  and  wither,  and  from  other  parts  of  the  root  continually  to 
ipring  new  branches  or  (lips,  which  by  degrees  increafed,  and  grew  as 
bigg  asthcformer5feedcd,  ripen'd,  fbatter* d,  and  wither  d. 

1  could  not  find  that  it  obferv'd  any  particular  feafons  for  thefe  fevcral 
kinds  of  growth,  but  rather  found  it  to  be  fpringing,  mature,  ripe,  feedy, 
and  wither'd  at  all  times  of  the  year  5  But  I  found  it  moft  to  fiourifti  and 
increafe  in  warm  and  moift  weather. 

It  gathers  its  nourifhmentSsfor  the  moft  part,out  of  fome  Lapidefcent^ot 
other  fubftance  corrupted  or  chang'd  from  its  former  texture,  or  fub- 
flantial  form^  fori  have  found  it  to  grow  on  the  rotten  parts  of  Stone, 
of  Bricks,  of  Wood,  of  Bones,  of  Leather,  &c. 

It  oft  grows  on  the  barks  of  feveral  Trees,  fpreading  it  fel^  fometimes 
Srom  the  ground  upwards,  and  fometimes  from  fome  chink  or  cleft  of 
the  bark  of  the  Tree,  which  has  fome  putriiyd  fubftance  in  it  5  but  this 
feems  of  a  diftinft  kind  from  that  which  I  obferv'd  to  grow  on  putrify  d 
inanimate  bodies,  and  rotten  earth. 

There  are  alfo  great  varieties  of  other  kinds  of  Mofles,  which  grow  on 
Trees,  and  feveral  other  Plants,  of  which  I  (hall  here  make  no  mention, 
nor  of  the  Mols  growing  on  the  (kull  of  a  dead  man,  which  much  re- 
femblcs  that  of  Trees. 

Whether  this  Plant  does  fometimes  originally  fpring  or  rife  out  of  cor- 
ruption,without  any  dififeminated  feed,  I  liave  not  yet  made  trials  enough 
to  be  very  much,  cither  pofitive  or  negative ,  for  as  it  feems  very  hard  to 
conceive  how  the  feed  (hould  be  generally  difpers  d  into  all  parts  where 
there  is  a  corruption  begun,  unlefe  we  may  rationally  fuppofe,  that  this 
feed  being  fo  exceeding  {mall,and  confequently  exceeding  iight,is  there- 
by taken  up,  and  carried  to  and  fro  in  the  Air  into  every  place,and  by 
the  falling  drops  of  rain  is  waih'd  down  out  of  it^  and  fo  difpers'd  into  all 
places,  and  there  onely  takes  root  and  propagates,  where  it  finds  a  con- 
venient foil  or  matarix  for  it  to  thrive  in  5  fo  if  we  will  have  it  to  proceed 
from  corruption,  it  is  not  leis  difficult  to  conceive, 

Firft,  how  the  corruption  of  any  Vegetable,  much  lefs  of  any  Stone  or 
Brick,  (hould  be  the  Parent  of  fo  curioully  figur  d,  and  fo  perfe^  a 
Plant  as  this  is.  But  here  indeed,  I  cannot  but  add,  that  it  feems  rather  to 
be  a  produd  of  the  Rain  in  thofe  bodies  where  it  is  ftay'd,  then  of  the 
very  bodies  themfelves,  fince  I  have  found  it  growing  on  Marble,  and 
Film  3  but  always  the  Micr^jtcpe^  if  not  the  naked  eye,  would  difcover 
fome  little  hole  of  Dirt  in  which  it  was  rooted.  Next, 
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Nextjhow  the  corruption  of  each  ofthofe  exceedingly  differing  bodies 
ftiould  all  confpirc  to  the  produftion  of  the  fame  PJant^that  i%that  Stones, 
Bricks,  Woodj  or  vegetable  fubftances,  and  Boot's^  Leather,  Horr%  or 
animate  fubfcances,  unlefs  we  may  with  fome  pkmfiblenefs  (e^y^  that  Air 
and  Water  are  the  coadjutors,  or  wettjiruHms^m  all  kinds  oifittnfaClimsy 
and  that  thereby  the  bodies  (though  whil'ft  they  retain  d  their  fubftan- 
tial  forms, were  of  exdceeing  differing  natures5yet)fincc  they  are  diflblv'd 
and  mixt  into  another,  they  may  be  very  Uomcgcneom^  they  being  almoft 
refolv  d  again  into  Air,  Watetjand  Earth  5retaining,perhap%  one  ptart  of 
their  vegetative  faculty  yet  entire,  which  meeting  with  congruous  af- 
fiftants,  fuch  as  the  heat  of  the  Air,  and  the  fluidity  of  the  Water,  and 
filch  like  coadjutors  and  conveniences,  acquires  a  certain  vegetation  for 
a  time,  wholly  differing  perhaps  from  that  kind  of  vcgetatio»n  it  had 
before. 

To  explain  my  meaning  a  little  better  by  a  gro(s  Similitude  .* 
Suppofe  a  curious  piece  of  Clock-work,  that  had  had  feveral  motions 
and  contrivances  in  it,  which,  when  in  order,  would  ail  have  nK)v'd  in 
their  defign'd  methods  and  Periods.  We  will  further  fuppofe,  by  Ibme 
means,  that  this  Clock  comes  to  be  broken,  brufcd,  or  otherwife  dilbr- 
dered,  fo  that  feveral  parts  of  it  being  diflocated,  are  impeded,  and  fo 
ftand  ftill,  and  not  onely  hinder  its  own  progreffive  motion,  and  produce 
not  the  effeft  which  they  were  defign'd  for,  but  becaufe  the  other  parts 
alfohavea  dependence  upon  them,  put  a  ftop  to  their  motion  likcwife  5 
and  the  whole  Inftrument  becomes  unferviceable,,  and  not  fit  for  any 
ufe.  This  Inftrument  afterwards,  by  fome  (baking  and  tumbling,  and 
throwing  up  and  down,  comes  to  have  (everal  of  its  parts  fhaken  out,  and 
feveral  of  its  curious  motions,  and  contrivances,  and  particles  all  fallen 
afunder ,  here  a  Pin  falls  out,  and  there  a  Pillar,  and  here  a  Wheel,  and 
there  a  Hammer,  and  a  Spring,  and  the  like,  and  among  the  reft,  away 
falls  thofe  parts  alio  which  were  bruied  and  diforder'd,  and  had  all  this 
while  impeded  the  motion  of  all  the  reft  3  hereupon  feveral  of  thofe  other 
motions  that  yet  remain,  whofe  fprings  were  not  quite  run  down,  being 
now  at  liberty,  begin  each  of  them  to  move,thus  or  thus,  but  quite  after 
another  method  then  before,  there  being  many  regulating  parts  and  the 
iike,fallen  away  and  loft.  Upon  this,  the  Owner,  who  chances  to  hear 
and  obfcrvefome  of  thefe  efiefts,  being  ignorant  of  the  Watch-makers 
Art,  wonders  what  is  betid  his  Clock,  and  prefently  imagines,  that 
fomc  Artift  has  been  at  work,  and  has  fet  his  Clock  in  order,  and  made  a 
new  kind  of  Inftrument  of  it,  but  upon  examining  circumftances,he  finds 
there  was  no  fiich  matter,  but  that  the  cafual  flipping  out  of  a  Pin  had 
mmleleveral  parts  of  his  Clock  fall  to  pieces,  and  that  thereby  the  ob  - 
ftacle  that  all  this  while  hindred  his  Clock,  together  with  other  ufefuU 
parts  were  fellen  out,  and  lb  his  Clock  was  fet  at  liberty.  And  upon 
winding  up  thofe  fprings  again  when  run  down,  he  finds  his  Clock  to  go, 
but  quite  after  another  mar ner  then  it  was  wont  heretofore. 

And  thus  may  it  be  perhaps  in  the  bufinefe  of  Mofs  and  Mould,  and 
Mufhroms,  and  feveral  other  fpontaneous  kinds  of  vegetations,  which 

may 
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may  be  caus'd  by  a  vegetative  principle,  which  was  a  coadjutor  to  the 
life  and  growth  of  the  greater  Vegetable,  and  was  by  the  deftroying 
of  the  life  of  it  ftopt  and  impeded  in  performing  its  office  ^  but  after- 
wards, upon  a  further  corruption  of  feveral  parts  that  had  all  the  while 
impeded  it,  the  heat  of  the  Sun  winding  up,  as  it  were,  the  fpring,  fets  it 
again  into  a  vegetative  motion,  and  this  being  fingle,  and  not  at  all  regu- 
lated as  it  was  before(whcnapartof  that  greater  »/Wj/«e  the  priftine  ve- 
getable)is  mbv'd  after  quite  a  differing  manner.and  produces  effects  very 
differing  from  thofe  it  did  before. 

But  this  I  propound  onely  as  a  conjefture,  not  that  I  am  more  cnclin'd 
to  this  Hypothefis  then  the  feminal,  which  upon  good  reafon  1  ghefs  to  be 
Mechanical  alfo^  as  I  may  elfewhere  more  fully  fhcw:  But  becaufe  I  may, 
by  this,hint  a  poflible  way  how  this  appearance  may  be  fol  v  d  ^  fuppofing 
we  fliould  be  driven  to  confefs  from  certain  Experiments  and  Obfervati- 
ons  made,  that  foch  or  iuch  Vegetables  were  produc'd  out  of  the  cor- 
ruption of  another,  without  any  concurrent  feminal  principle  (as  I  have 
given  fbme  reafbh  to  fuppofe,  in  the  defcription  of  a  Mkrofeopical  Mufh- 
rome)  without  derogating  at  all  from  the  infinite  wifdom  of  the  Creator. 
For  this  accidental  produftion.  as  I  may  call  it,  does  manifeft  as  much,  if 
not  very  much  more,  of  the  excellency  of  his  contrivance  as  any  thing  in 
the  more  perfect  vegetative  bodies  of  the  world,  even  as  the  accidental 
motion  of  the  AHtomaton  does  make  the  owner  fee,  that  there  was  much 
more  contrivance  in  it  then  at  firft  he  imagin'd.  But  of  this  I  have  added 
more  in  the  defcription  of  Mould,and  the  Vegetables  on  Rofe  Ieaves,d^f. 
thofe  being  much  more  likely  to  have  their  original  from  fuch  a  caufe 
then  this  which  I  have  here  defcribed,  in  the  13.  Scheme^  which  indeed  I 
cannot  conceive  otherwife  of,  then  as  of  a  mofl  perfed  Vegetable,  want- 
ing nothing  of  the  perfections  of  the  moft  confpicuous  and  vafteft  Vege^ 
tables  of  the  world,  and  to  be  of  a  rank  fo  high,  as  that  it  may  very 
properly  be  reckon  d  with  the  tall  Cedar  of  Lebanon^  as  that  Kingly 
Botanift  has  done. 

We  know  there  may  be  as  much  curiofity  of  contrivance,  and  excel" 
lency  of  form  in  a  very  fmall  Pocket-clocK,  that  takes  not  up  an  Inch 
Iquare  of  room,as  there  may  be  in  a  Church-clock  that  fills  a  whole  room  5 
And  I  know  not  whether  all  the  contrivances  and  Mechamfms  requifite 
to  a  perfect  Vegetable,  may  not  be  crowded  into  an  exceedingly  lefs 
room  then  this  of  Mofs,  as  I  have  heard  of  a  ftriking  Watch  fo  fmall, 
that  it  fcrv'd  for  a  Pendant  in  a  Ladies  ear  5  and  I  have  already  given 
you  the  defcription  of  a  Plant  growing  on  Rofe  leaves,  that  is  abundant* 
Jy  fmaller  then  Mofs  5  infomuch,  that  neer  1000.  of  them  would  hardly 
make  the  bignefs  of  one  fingle  Plant  of  Mofs.  And  by  comparing  the 
bulk  of  Mofs,  with  the  bulk  of  the  biggeft  kind  of  Vegetable  we  meet 
with  in  Story  (of  which  kind  we  find  in  fome  hotter  climates,  as  Guine^ 
and  BrafiUy  the  ftock  or  body  of  fbme  Trees  to  be  twenty  foot  in  Dia- 
meter, whereas  the  body  or  ftem  of  Mofs,  for  the  moft  part,  is  not  above 
one  fixtieth  part  of  an  Inch)  we  (hall  find  that  the  bulk  of  the  one 
will  exceed  the  bulk  of  the  other,  no  lefs  then  2985984  Millions, 

or 
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or  2983984O00CCC,  and  fuppofing  the  produfflon  00  u  Rofe  leaf  to  be 
a  Plant,  we  (hall  have  of  thofe  Indiati  Plants  to  exceed  a  produi2'ion  of 
the  fame  Vegetable  kingdom  no  lels  then  tooo  times  the  former  number  5 
fo  prodigioutly  various  are  the  works  of  the  Creatorjand  lb  All-(ufficient 
IB  he  to  perform  what?  to  man  would  feem  unpofBblej  they  being  both 
aKkeeafie  to  him,  even  as  one  day,  ar.d  a  thoufond  years  are  to  him  as 
one  and  the  feme  time. 

I  have  taken  notice  of  fuch  an  infinite  variety  of  thofe  imaller  kindsof 
vegetations,  that  {hould  I  have  defoibed  every  oneof  them^they  would 
almof!*  have  filfd  a  Volume,and  prov  d  bigg  enough  to  have  made  3  nev/ 
Herbal,  fiKh  multitudes  are  there  to  be  found  in  moift  hot  weather, 
elpecially  in  the  Summer  time,  on  all  kind  of  putrifying  fubllances,  which, 
whether  they  do  more  proper!)^  belong  to  the  CUjjJh  ^fapyyonu^  or 
Moulds^  or  Mdffes^  I  Oiall  not  now  difpute,  there  being  forae  that  ieem 
more  properly  of  one  kind,  others  of  another ,  their  colours  and 
magnitudes  being  as  much  differing  as  their  Figures  and  lubftances. 

Nay,  I  have  obferv'd/hat  putting  fair  Water  (whether  Rain-water  or 
Pump- water,  ur  i^/4j?-^/ett>,  or  Snowwater,  it  wasalmoft  allone)  I  have 
often  obferv  d,  I  fiy,  that  this  Water  would,  with  a  little  (landing,  tarnilh 
and  cover  all  about  the  fides  of  the  G\2k{s  that  lay  under  water,  with  a 
lovely  green  ^  but  though  I  have  often  endeavour  d  to  difcover  with  my 
Microfiope  whether  this  green  were  like  Mofs.or  long  ftripcd  Sea-weed, 
or  any  other  peculiar  form,  yet  foil!  and  imperfect  nt^oui  Mkrofipfes^ 
that  I  could  not  certainly  diicriminate  any. 

Growing  Trees  alfo,  and  any  kinds  of  Woods,  Stones,  Bones,  €^c.  that 
have  been  long  expos  d  to  the  Air  and  Rain,  vvill  be  all  over  cover  d  with 
a  greenifti  fcurff,which  will  very  much  foul  and  green  any  kind  of  cloaths 
that  are  rubb'd  againft  it  5  viewing  this,  I  could  not  certainly  perceive 
in  many  parts  of  it  any  determinate  form,tbough  in  many  I  could  perceive 
a  Bed  as  'twere  of  young  Mols,  but  in  other  parts  it  look'd  almoft  like 
green  bufhes,and  very  confus'd,but  always  of  what  ever  irregular  Figure* 
the  parts  appear  d  of,  they  were  always  green,  and  feem'd  to  be  either 
fome  Vegetable,  or  to  have  fome  vegetating  principle. 


Obferv.  X  X 11.  Of  common  Sponges,  anJ  feverat  other  Spongle 
fihroui  bodies* 

A Sponge  is  commonly  reckon'd  among  tJie  Zoophytt^  or  Plant  Ani- 
mals 5  and  the  texture  oi  it,which  the  Microfiope  d i (cover s,feems  to 
confirm  it  5  for  it  is  of  a  form  whereof  I  never  oD(erv'd  any  other  Vege- 
table, and  indced,it  (eems  impolfible  that  an}'  (hould  be  of  it,  for  it  con- 
(ifts  of  an  infinite  number  of  fmall  (hort  fibres^  or  nervous  parts,  much  of 
the  fame  bi^nefs,  curioufly  jointed  or  contex'd  together  in  the  form 
of  a  Net,  as  i$morc  plainly  mantfcft  by  the  little  Draught  which  I  have 
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added,  in  the  third  Figure  of  the  I X.  Scheme^  of  a  piece  of  it,  which  you 
iray  perceive  reprefents  a  confus'd  heap  of  the  fibrous  parts  curiouiiy 
jointed  and  implicated.  The  joints  are,  for  the  moft  part,  where  three 
fibres  ontXy  mcet,for  I  have  very  feldom  met  with  any  that  had  four* 

Atthefe  joints  there  is  no  one  of  the  three  that  feems  to  be  theftocfc 
whereon  the  other  grow,  but  each  of  the  fibres  are,  for  the  moft  part,  of 
an  equal  bignefs,  and  feem  each  of  them  to  have  an  equal  (hare  in  the 
joint  5  the  fires  zrc  all  of  them  much  about  the  fame  bignefi,  not  fmaller 
towards  the  top  of  the  Sponge,  and  bigger  neerer  the  bottom  or  root,  as 
is  u(uall  in  Plants,  the  length  of  each  between  the  joints,  is  very  irregu- 
lar and  different  3  the  diftancc  between  fome  two  joints,  being  ten  or 
twelve  times  more  then  between  fome  others. 

Nor  are  the  joints  regular,  and  of  an  equitriagonal  Figure^  but.for  the 
moft  part,  the  three  fibres  lb  meet,  that  they  compofe  three  angles  very 
differing  all  of  them  from  one  another. 

The  mefties  likcwife,  and  holes  of  this  reticulated  body,  are  not  leis 
various  and  irregular :  fome  bilateral^  others  triUteral^  and  qnadriUteral 
Figures ,  nay,  I  have  obferv  d  fome  mefties  to  have  5, 6, 7, 8,  or  9.  fides, 
and  (bme  to  have  onely  one,  (b  exceeding  various  is  the  Lufus  Natura  in 
this  body. 

As  to  the  outward  appearance  of  this  Vegetative  body,  they  arc  (b 
ufijall  every  where,  that  I  need  not  defcribe  them,  confilting  of  a  foft 
and  porous  (ubftance,  rcprefenting  a  Lock,  fometimes  a  fleece  of  Wooll  $ 
but  it  has  bcfidcs  thele  finall  mcrojcopical  pores  which  lie  between  the 
fibres^  a  multitude  of  round  pores  or  holes,  which,  from  the  top  of  it, 
pierce  into  the  body,  and  fometimes  go  quite  through  to  the  bottom, 

I  have  obferv'd  many  of  thefe  Sponges,  to  have  included  likewife  in 
the  midft  of  their  fibrous  contextures,  pretty  large  friable  ftones,  which 
muft  either  have  been  inclos'd  whil'ft  this  Vegetable  was  in  formation^or 
generated  in  thofe  places  after  it  was  perfeftly  ftiap'd.  The  later  of  which 
ieems  the  more  improbable,  bccaule  I  did  not  find  that  any  of  thefe  ftony 
fubftances  were  perforated  with  the  fibres  of  the  Sponge. 

I  have  never  feen  nor  been  enform'd  of  the  true  manner  of  the  grow- 
ing of  Sponges  on  the  Rock^whether  they  are  found  to  incrcafc  from  little 
to  greatjlike  Vegetablesjthat  is,  part  after  part,  or  like  Animals,  all  parts 
equally  growing  together,  or  whether  they  be  w/?/r/w  or  feed-baggsof 
any  kind  of  Fifties,  or  fome  kind  of  watry  Infedl: ,  or  whether  they  are  at 
any  times  more  foft  and  tender,  or  of  another  nature  and  texture,which 
things,  if  I  knew,  I  fhould  much  defire  to  be  informed  of;  but  from  a 
curfory  view  that  I  at  firft  made  with  my  Micro/cope^  and  fome  other 
trials,!  fuppofed  it  to  be  fome  Animal  fubftance  caft  out,  and  faftned  up- 
on the  Rocks  in  the  form  of  a  froth,  cr  congeries  of  bubbles,  like  that 
which  I  have  often  obferv'd  on  Rofcmary,  and  other  Plants  (wherein 
is  included  a  little  Infcd)  that  all  the  little  films  which  divide  thefe 
bubbles  one  from  another,did  prefently^almoft  after  the  fubftance  began 
to  grow  a  little  harderjbreakjand  leave  onely  the  thread  behind,  which 
might  be,  as  'twere,  the  angle  or  thread  between  the  bubbles,  that  the 

great 
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great  holes  or  pores  obfervable  in  thefe  Sponges  were  niadt  by  the  eru- 
ption of  the  included  Hettrogeneous  fubflance  (whether  air,  or  icttic 
other  body,  for  many  other  fluid  bodies  will  do  the  lame  thing)  which 
breaking  out  of  the  lefler,  were  collected  into  very  large  bubbles,  and 
ft)  might  make  their  way  out  of  the  Sponge,  and  in  their  paflage  might 
leave  a  round  cavity  ^  and  if  it  were  largc,might  carry  up  with  it  the  ad- 
jacent bubbles,  which  may  be  perceiv'd  at  the  outfide  of  the  Sponge,  if 
it  befirll  throughly  wetted,  and  fuffer'd  to  plump  it  lelf  into  its  natural 
form,  or  be  then  wrung  dry,  and  fuffer'd  to  expand  it  (elf  again,  which  it 
will  freely  do  whifft  moilt :  for  when  it  has  thus  plump'd  it  felf  into  its 
natural  ftiape  and  dimenfions,  'tis  obvious  enough  that  the  mouths  of  the 
larger  holes  have  a  kind  of  lip  or  rifing  round  about  them,  but  the  other 
finaller  pores  have  little  or  none.  It  may  further  be  found,  that  each  of 
thele  great  pores  has  many  other  fmall  pores  below,  that  arc  united  unto 
it,  and  help  to  conftitute  it,  almoft  like  lb  matiy  rivulets  or  frnall  ftrcams 
that  contribute  to  the  maintenance  of  a  large  River.  Nor  from  this 
Hypothefis  would  it  have  been  difficult  to  explicate,  how  thofe  little 
branches  ofCoral^  fmal  Stones^  shells^  and  the  like,  come  to  be  included 
by  thefe  frothy  bodies ;  But  this  indcd  was  but  a  conjedure  ,  and  upon 
a  more  accurate  enquiry  into  the  form  of  it  with  the  Microfcope^  it  feems 
not  to  be  the  true  origine  of  them  5  for  whereas  Sponges  have  onely 
three  arms  which  join  together  at  each  knot,  if  they  had  been  generated 
from  bubbles  they  mufl  have  had  four. 

But  that  they  are  Animal  Subflances,  the  Chymical  examination  of 
them  feems  to  manifefl,  they  affording  a  volatil  Salt  and  rpirit,like  HartS' 
Horfty  as  does  alfo  their  great  ftrength  and  toughncfs,  and  their  fmell 
when  bum'din  the  Fire  or  a  Candle,  which  has  a  kind  of  flefhy  fcnt,not 
much  unlike  to  hair.  And  having  fince  examin'd  feveral  Authors  con- 
cerning them,among  others,!  find  this  account  given  by  Bellomus^  in  the 
X  I.  chap,  of  his  2^  Book,  De  Aquatilibus.  spot}gi£  recent  es,  fays  he,  a Jtccff 
hftge  diverfe^Jcopulis  acfna  marine  ad  duos  uel  tres  cubit  os^nonrjuttauatn  qua- 
tner  tantum  digitos  wmerfs^  ut  fungi  arboribus  adherent,  ferdiad  quodam 
jkcco  aUt  MMcofapotius  fanie  ref£rt£^ujque  adebf<etidaMt  vel  emitjus  naufeahi 
txcitet^  continetur  autem  iis  cavernk^  quas  inanes  in  jiccis     lotis  Spongiis 
cernimns  :  Putris pulmonis  modo  nigr<£  con^iciuntur^  veriim  qu£  in  fublimi 
aqua  nafcuntttr  multo  niagis  opaca  nigredine  fuffufa  font,  Vivere  quidem 
Spongias  adharendo  Arifloteles  cenjet  :  ubfolute  vero  minime  :  fenjumqne 
aliquem  habere^  vel  eo  argumento  (inquii^  credantur,  quod  difficiUime  ab- 
flrahantur^niji  clanculum  agatur.'Atq-^  ad  avulfiris  acceffum  ita  contrahantuf^ 
ut  eas  evellere  diffcile  Jit^  quod  idem  etiam  faciunt  quoties flatus  te^pejia- 
tijque  urgent.  Puto  autem  illk  fuccum  jordidum  quern  fupra  dixinius  car- 
nis  loco  a  natura  attnbutum  fuijje  :   at  que  meatibui  latioribus  taw 
quam  inteflinis  aut  interanek  uti.    C£terum  pars  ea  qu£  Spongi£  cautibus 
adhterent  efl:  tanquata  folii  petiolus^  a  quo  veluti  collum  quoddam^racilein' 
cipit :  quod  deinde  in  latitudinem  diffufum  capitis  globum  facit.  Recentibus 
mhil  eji  fijiulojum^  h£jitafjtque  tanquam  radicibm.  Superne  omnes  propemo- 
dnm  meatus  concreti  latent :  inferne  verb  quaterni  aut  quini  patcnt^per  qnos 
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eoi  fiigere  exiftimamus.  From  which  Defcription,  they  fecm  to  be  a  kind 
of  Flant- Animal  that  adheres  to  a  Rock,  and  thefe  fmall  fibres  or  threads 
which  we  have  defcribed,  feem  to  have  been  the  Veflels  which  ('tis  very- 
probable)  were  very  much  bigger  whil'ft  the  InterJiitiA  were  fill'd  (as 
he  afErms)  with  a  mucousjpulpy  or  flelhy  fubftance ,  but  upon  the  drying 
were  (hrunk  into  the  bignefs  they  now  appear. 

The  texture  of  it  is  fuch,  that  I  have  not  yet  met  with  any  other  body 
in  the  world  that  has  the  likej  but  onely  one  of  a  larger  fort  of  Sponge 
(which  is  preferv'd  in  the  Mujkum  Harveannm  belonging  to  the  moft 
Illuflrious  and  moft  learned  Society  of  the  Thjficians  of  tendon)  which  is 
of  ahorney,  or  rather  of  a  petriffd  (ubftance.  And  of  this  indeed,  the 
texture  and  make  is  exaftly  the  fame  with  common  Sponges,  but  onely 
that  both  the  holes  and  the  fibres^  or  textuie  of  it  is  exceedingly  much 
bigger/or  fome  of  the  holes  were  above  an  Inch  and  half  over,  and  the 
fibres  and  texture  of  it  was  bigg  enough  to  be  diftinguiflied  eafily  with 
ones  eye,  but  confpicuoufly  with  an  ordinary  fingle  Aficrofeope.  And  thefc 
indeed,  feem  d  to  have  been  the  habitation  of  fome  Animal ,  and  ex- 
amining-r^ri/?^?^/^,  I  find  a  very  confbnant  account  hereunto,  namely,  that 
he  had  known  a  certain  little  Animal,  call'd  Vinnothera^  like  a  Spider,  to 
be  bred  in  thofe  caverns  of  a  Sponge,from  within  whichjby  opening  and 
clofing  thofe  holes,  he  infnares  and  catches  the  little  FiiTies  5  and  in  ano- 
ther place  he  fays,  That'tis  very  confidently  reported,  that  there  arc  cer- 
tain Moths  or  Worms  that  refide  in  the  cavities  of  a  Sponge,and  are  there 
nouriftied ;  Notwithftanding  all  which  Hiftories^I  think  it  well  worth  the 
enquiring  into  the  Hiftory  and  nature  of  a  Sponge,  it  feeming  to  promife 
fome  information  of  the  Veflels  in  Animal  fubftances,  which  (by  reafon 
of  the  folidity  of  the  interlerted  flefli  that  is  not  eafily  remov'd,  without 
deftroying  alio  thofe  interfpers'd  Veflels )  are  hitherto  undifcover'd , 
whereas  here  in  a  Spongejthe  Tarenchyma^it  fecmSjis  but  a  kind  of  mucous 
gelly,  which  is  very  eafily  and  clcerly  wafh'd  away. 

The  reafon  that  makes  me  imagine,  that  there  may  probably  be  fome 
iuch  texture  in  Animal  fubflances,  is,  that  examining  the  texture  of  the 
filaments  of  tannd  Leather,  I  find  it  to  be  much  of  the  fame  nature  and 
ftrength  of  a  Sponge  ^  and  with  my  Mcrofcope^  I  have  obferv'd  many  fuch 
joints  and  knobs,  as  I  have  defcribed  in  Sponges,  the  fibres  alfo  in  the  hol- 
low of  feveral  forts  of  Bones,  after  the  Marrow  has  been  remov'd,  I  have 
found  fomewhat  to  refemble  this  texture,  though,  I  confefs,  I  never  yet 
found  any  texture  exadtly  the  fame,  nor  any  for  curiofity  comparable 
to  it. 

The  filaments  of  it  are  much  fmaller  then  thofe  of  Silk,  and  through 
the  Mcrcfcppe  appear  very  neer  as  tranfparent,  nay,  fome  parts  of  them 
I  have  obferv'd  much  more. 

Having  examin'd  alfo  feveral  kinds  of  Mufhroms,  I  finde  their  texture 
to  be  fomewhat  of  this  kind,  that  is,  toconfift  of  an  infinite  company  of 
fraaii  filaments,  everyway  contex'dand  woven  togei  her,  lb  as  to  make  a 
kind  of  cloth,  and  more  particularly,  examining  a  piece  of  Touch-wood 
(which  is  a  kind  oijews-ear^  or  Mufhrom,  growing  here  in  England  z\{o^ 
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on  feveral  forts  of  Trees,  fuch  as  Elders,  Maples,  Willows,  &c.  and  is 
commonly  call'd  by  the  name  o£  Spufjkjy  but  that  we  meet  with  to  be 
Ibid  in  Shops,  is  brought  from  beyond  Seas)  I  found  it  to  be  made  of  an 
exceeding  delicate  texture :  For  the  fubftance  of  it  feels,  and  looks  to 
the  naked  eyCjand  may  be  ftretch'd  any  way,exadly  like  a  very  fine  piece 
of  chamois  Leather,  or  wafti'd  Leather,  but  it  is  of  (bmewhat  a  browner 
hew,  and  nothing  neer  fo  ftrong:,  but  examining  it  with  my  Microfcope^ 
I  found  it  of  fomewhat  another  make  then  any  kind  of  Leather,  for 
whereas  both  chamois^  and  all  other  kinds  of  Leather  I  have  yet  view'd^ 
confift  of  an  infinite  company  of  filaments,  fomewhat  like  bulhes  inter- 
woven one  within  another,  that  is,of  bigger  parts  or  ftems,  as  it  were,  and 
fmaller  branchings  that  grow  out  of  them ,  or  like  a  heap  of  Ropes  ends, 
where  each  of  the  larger  Ropes  by  degrees  feera  to  fplit  or  untwiftj  into 
many  Imaller  Cords,  and  each  of  thole  Cords  into  Imaller  Lines,  and 
•thofe  Lines  into  Threads,  C^f.  and  thefc  ftrangely  intangled,  or  inter- 
woven one  within  another  :  The  texture  of  this  Touch-wood  feems 
more  like  that  of  a  Lock  or  a  Fleece  of  Wool,  for  it  confifts  of  an  infinite 
number  of  fmall  filaments,  all  of  them,asfarr  as  I  could  perceive,  of  the 
fame  bignels  like  thofeof  a  Sponge,  but  that  the  fiUmenU  of  this  were 
not  a  twentieth  part  of  the  bignels  of  thofeof  a  Sponge  5  and  I  could  not 
lb  plainly  perceive  their  joints,  or  their  manner  of  interweaving,  thoughj 
astarrasl  was  able  to  dilcern  with  that  MkrofcopcX  had,  I  fuppoleitto 
have  (brae  kind  of  relcmblance,  but  the  joints  arc  nothing  neer  lb  thick, 
nor  without  much  trouble  vifible* 

The  filaments  I  could  plainly  enough  perceive  to  be  evcn,round,cylin- 
drical,tran(parent  bodies,and  to  crofs  each  other  every  way,  that  is,  there 
were  not  more  leem'd  to  lie  horizonially  then  perpendicularly  and  thwart- 
way,  fo  that  it  is  (bmewhat  difficult  to  conceive  how  they  (hould  grow 
in  that  manner.  By  tearing  off  a  linall  piece  of  it,  and  looking  on  the 
ragged  edge,  I  could  among  leveral  of  thofc fibres  perceive  fmall  joints, 
that  is,  one  of  thofe  hairs  fplit  into  two,  each  of  the  lame  bignels  with  the 
other  out  of  which  they  feem'd  to  grow,  but  having  not  lately  had  an 
opportunityof  examining  their  manner  of  growth,  I  cannot  pofitively  af- 
firm any  thing  of  them. 

But  to  proceed.  The  fwelling  of  Sponges  upon  wetting,  and  the  riling 
of  the  Water  in  it  above  the  furface  of  the  Water  that  it  touches,  arc 
both  fi-om  the  fame  caule,  of  which  an  account  is  already  given  in  the 
fixth  Obfervation. 

The  lubftancc  of  them  indeed,  has  lb  many  excellent  properties,(carce 
to  be  met  with  in  any  other  body  in  the  world,  that  I  have  often  won- 
dered that  fo  little  ufc  is  made  of  it,  and  thofe  onely  vile  and  fordid  $ 
certainly,  if  it  were  well  confider'd,  it  would  afford  much  greater  con- 
veniencies. 

That  ufc  which  the  Divers  are  faid  to  make  of  it ,  feems ,  if  true, 
very  ftrange,  but  having  made  trial  of  it  my  felf,  by  dipping  a  fmall  piece 
of  it  in  very  good  Sallet-oyl,and  putting  it  in  my  mouth,and  then  keep- 
ing my  mouth  and  nofc  under  watcr,I  could  not  find  any  fuch  thii^  5  for  t 
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was  as  foon  out  of  breathjas  if  I  had  had  no  SpongCjnor  could  I  fetch  my 
breath  without  taking  in  water  at  my  mouth  5  but  I  am  very  apt  to 
think,  that  were  there  a  contrivance  whereby  the  expir'd  air  might  be 
forc'd  to  pais  through  a  wet  or  oyly  Sponge  before  it  were  again  infpir'd, 
it  might  much  cleanle,  and  ftrain  away  from  the  Air  divers  fuliginous 
and  other  noiforac  fteams^andthe  dipping  of  it  in  certain  liquors  might, 

Eerhapsjfo  renew  that  property  in  the  Air  which  it  lofes  in  theLun^Sjby 
eing  breath'd,  that  one  fquarefoot  of  Air  might  lafta  man  fbr  refpirati- 
on  much  longer,  perhapSjthen  ten  will  now  ferve  hira  of  common  Air. 


Obfcrv.  XX 1 11.  Of  the  curious  texture  ofSc2i-yfceds. 

V^Or  curiofity  and  beauty,  I  have  not  among  all  the  Plants  or  Vege- 
r  tables  I  have  yetobferv'djfeen  any  one  comparable  to  this  Sea-Weed 
iLave  here  dcfcrio  d,  of  which  I  am  able  to  fay  very  little  more  then  what 
is  reprefented  by  the  fecond  Figure  of  the  ninth  Scheme :  Namely,  that 
it  is  a  Plant  which  grows  upon  the  Rocks  under  the  water,  and  indreafes 
and  (preads  it  lelf  into  a  great  tuft,  which  is  not  onely  handfomely 
branch'd  into  feveral  leaves,  but  the  whole  furface  of  the  Plant  is  cover'd 
over  with  amoft  curious  kind  of  carv'd  work,  which  confifts  of  a  tex- 
ture much  refembling  a  Honey-comb  5  for  the  whole  furface  on  both  fides 
is  cover'd  over  with  a  multitude  of  very  fmall  holes,being  no  bigger  then 
lb  many  holes  made  with  the  point  of  a  fmall  Pinn,  and  rang'd  in  the 
neateft  and  moft  delicate  order  imaginable,  they  being  plac'd  in  the  man- 
ner of  a  ^wcuKx,  or  very  much  like  the  rows  of  the  eyes  of  a  Fly,  the 
rows  or  orders  being  very  regular^  which  way  foever  they  are  obierv'd : 
what  the  texture  w^s,  as  it  appear'd  through  a  pretty  bigg  Magnifying 
Microfcepe^  I  have  here  adjoin'd  in  the  firli:  Figure  of  the  14.  Scheme. 
which  round  Area  A  BCD  reprefents  a  part  of  the  furface  about  one 
eighth  part  of  an  Inch  in  Diameter  :  Thofe  little  holes,  which  to  the  eye 
look'd  round,  like  ib  many  little  fpots,  here  appear'd  very  regularly 
(hap  d  holes,  reprcfenting  almoft  the  fhape  of  the  fole  of  a  round  toed 
(hoe,  the  hinder  part  of  which,  is,  as  it  were,  trod  on  or  cover'd  by  the 
toe  of  that  next  below  itjthele  holes  feem'd  wall'd  about  with  a  very  thin 
and  traniparent  fubftance,  looking  of  a  pale  ftraw-colour  5  from  the  edge 
of  which,  againfl:  the  middle  of  each  hole,  were  fprouted  out  four  fmall 
traniparent  ftraw-colour'd  Thorns,  which  ieem'd  to  protect  and  cover 
thofe  cavities,  from  either  fide  two  ^  neer  the  root  of  this  Plant,  were 
Iprouted  out  leveral  ftnall  branches  of  a  kind  of  baftard  Coralline^  curi- 
ouHy  branch'd,  though  imall. 

And  to  confirm  rhiy,  having  lately  the  opportunity  of  viewing  the 
brge  Plant  (if  I  may  fo  call  it)  of  a  Sponge  petriffd,  of  which  I  made 
mention  in  the  laft  Obiervation,  I  found,  that  each  of  the  Branches  or 
Figure:*  of  itj  did,  by  the  range  of  its  pores,  exhibit  juft  foch  a  texture, 
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the  rows  of  pores  crofling  one  another,  much  after  the  manner  as  the 
rows  of  eyes  do  which  are  delcrib'd  in  the  26.Scheme  :  Coralline  alfo,  and 
fcveral  forts  of  white  Cor^^/,  I  have  with  a  Micro/cope  obferv'd  very  cu- 
rioufly  ftiap'd.  And  I  doubt  not,  but  that  he,  that  fhall  obferve  thefc 
fcveral  kinds  of  Plants  that  grow  upon  Rocks,  which  the  Sea  fome- 
Hmes  overflows,  and  thofe  heaps  of  others  which  are  vomited  out  of  it  up- 
on the  (liore,  may  find  multitudes  of  little  Plants,  and  other  bodies,which 
like  this  v/ill  afford  very  beautiful!  objed:s  for  the  Microfiopc  5  and  this 
^'/>frd»!?e«hereisadjoin'd,  onely  to  excite  their  curiolities  who  haveop« 
portunity  of  obferving  to  examine  and  collcft  what  they  find  worthy 
their  notice;  for  the  Sea,  among  terreArial  bodies,  is  alfo  a  frolificJi 
toother,  and  affords  as  many  Inftances  of  fiomaneons  generations  as  ei- 
ther the  Air  or  Earth. 


Obferv.  XXIV.  Of  the  furf aces  of Roktmry^anJ  other  leaves. 

This  which  is  delineated  within  the  circle  of  the  fecond  Figure  of  the 
14.  Scheme^  is  a  foall  part  of  the  back  or  under  fide  of  a  Jeaf  of 
Rofemary,  which  I  did  not  therefore  make  choice  of^  becaufe  it  had  any 
thing  peculiar  which  was  not  obfervable  with  a  Ulitrofcope  in  feveral 
other  Plants,  but  becaufe  it  exhibits  at  one  view, 

Firft,  a  fmooth  and  ftiining  furface,  namely,  A  B.  which  is  a  part  of  the 
upper  fide  of  the  leaf,  that  by  a  kind  of  hem  or  doubling  of  the  leaf  api 
pears  on  this  fide.  There  are  multitudes  of  leaves,  whcfe  furfacesare 
jike  this  fmooth,  and  as  it  were  quilted,  which  look  like  a  curious  auilted 
bagg  of  green  Silk,  or  like  a  Bladder,  or  fome  fuch  pliable  tranfparent 
fubftance,  full  ftufled  out  with  a  green  juice  or  liquor,  theilirfaceof 
RuCjOrHerbgrais,  is  polifh'd,  and  all  over  indented,  or  pitted,  like  the 
Silk-worm's  Egg,which  I  lhall  anon  defcribe  ^  the  fmooth  furfaces  of  other 
Plants  are  otherwife  quilted.  Nature  in  this,  as  it  were,  expreifing  het 
Needle-work,  or  imbroidery. 

Next  a  downy  or  buffiy  furface,  fuch  as  is  all  the  under  fide  almoft, 
appearing  through  the  Microfiope  much  like  a  thicket  of  bufties,  and  with 
this  kind  of  Down  or  Hair  the  leaves  and  ftalks  of  multitudes  of  Vege- 
tables are  covered  5  and  there  feems  to  be  as  great  a  variety  in  the  ftiape, 
bulk,  and  manner  of  the  growing  of  thefe  fecundary  Plants,  as  I  may  call 
them  (they  being,  as  it  were,  a  Plant  growing  out  of  a  Plant,  or  fome- 
what  like  the  hairs  of  Animals)  as  there  is  to  be  found  amongft  (mail 
ftrubs  that  compofe  bufties  5  but  for  the  moft  part,  they  confift  of  fmall 
tranfparent  parts,  fome  of  which  grow  in  the  fhapc  of  fmall  Needles  or 
Bodkins5asontheThiftle,Cowag-ecod  and  Nettle^  others  in  the  form  of 
Cat  's  claws,as  in  Gliders,  the  beards  of  Barley,  the  edges  of  feveral  forts 
of  Grafs  and  Reeds,  c.  in  other,as  GoltsfootjRofe-campion,  Aps,  Poplar, 
Willow,  and  almoft:  all  other  downy  Plants,  ,  they  grow  in  the  form  of 
bufhes  very  much  diverfify'd  m  each  particular  Plant.  That  which  I  have 
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before  in  the  1 9.  Obfervation  noted  on  Rofe-leavcs,  is  of  a  quite  differ- 
ing kindj  and  leems  indeed  a  real  Vegetable,  diftinft  from  the  leaf. 

Thirdly,  among  thefe  fmall  bufhesare  obfervable  an  infinite  company 
of  fmall  round  Balls,  exactly  Globular,  and  very  much  refembling  Pearls, 
namely,  CCCC,  of  thefe  there  maybe  multitudes  obferv'd  in  Sage^ 
and  feveral  other  Plants,  which  I  fuppofe  was  the  reafon  why  Athanafm 
Kjrchcr  fuppofed  them  to  be  all  cover  d  with  Spiders  EggSj  or  young 
Spiders,  which  indeed  is  nothing  elfe  but  fome  kind  of  gummous  exfii- 
dation,which  is  always  much  of  the  fame  bignefs.  At  firft  fight  of  thefe,I 
confefs,  I  imagined  that  they  might  have  been  fome  kindof  or 
nouriOiing  receptacles  for  fome  foall  Infed,  juft  as  I  have  found  Oak- 
apples,  and  multitudes  of  luch  other  large  excrefcencies  on  the  leaves 
and  other  parts  of  Trees  and  fhrubs  to  be  for  Flyes,  and  divers  other  In- 
(efts,  but  obferving  them  to  be  there  all  the  year,  and  Icarcc  at  all  to 
change  their  magnitude,  that  conjecture  feem'd  not  fo  probable.  But 
what  ever  be  the  u(e  of  it,  it  affords  a  very  pleafant  obje(3:  through  the 
Mkrofcopey  and  may,  perhaps,  upon  further  examination,  prove  very 
luciferous. 


Oblcrv.  XXV.  Of  the  fiinglng  points  ami  juice  of  Nettles,  and 
fome  other  venomous  Plants. 

A Nettle  is  a  Plant  fo  well  known  to  every  one,as  to  what  the  appear- 
ance of  it  is  to  the  naked  eye,that  it  needs  no  delcription^and  there 
are  very  few  that  have  not  felt  as  well  as  fecn  it  5  and  therefore  it  will  be 
no  news  to  tell  that  a  gentle  and  flight  touch  of  the  ikin  by  a  Nettlcjdoes 
oftentime,  not  oncly  create  very  fenfible  and  acute  pain,  much  like  that 
of  a  burn  or  fcald,but  often  alfb  very  angry  and  hard  fwellings  andinfla- 
mations  of  the  parts,  fuch  as  will  prefently  rife,  and  continue  fwoln  di- 
vers hours.  Thefe  obfervations,  I  fay,  are  common  enough  5  but  how  the 
pain  is  fo  fuddenly  created,  and  by  what  means  continued,  augmented 
for  a  time,  and  afterwards  diminifh'd,  and  at  length  quite  exflinguifh'd, 
has  not,  that  I  know,  been  explain'd  by  any. 

And  here  we  muft  have  recourfe  to  our  Microfcope^  and  that  will,  if 
almoft  any  part  of  the  Plant  be  looked  on,  fhew  us  the  whole  furface  of 
it  very  thick  fet  with  turn-Pikes,  or  fharp  Needles,  of  the  fhapeofthofe 
reprefented  in  the  1 5.  Scheme  and  firfl  Figure  by  A  B,  which  are  vifible 
alfo  to  the  naked  eye ,  each  of  which  confifls  of  two  parts  very  diflindt 
for  fhape.and  differing  alfb  in  quality  from  one  another.  For  the  part  A, 
is  fhaped  very  much  like  a  round  Bodkin,fi"om  B  tapering  till  it  end  in  a 
very  fharp  point  5  it  is  of  a  fubftance  very  hard  and  flifF,  exceedingly 
tranfparcnt  and  cleer,  and,  as  I  by  many  trials  certainly  found,  is  hollow 
from  top  to  bottom. 

This  I  found  by  this  Experiment,  1  had  a  very  convenient  Micros 
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fcepe  with  a  fingle  Glafs  which  drew  about  half  an  Inch^this  I  had  faftned 
into  a  little  frame,  almoft  like  a  pair  of  Spedaclcs,  which  I  placed  before 
mine  eyes,  and  fo  holding  the  leaf  of  a  Nettle  at  a  convenient  diftancc 
from  my  eye,  I  did  firftjWith  the  thrufting  of  (evcral  of  thefe  briftles  into 
my  Ikin^  perceive  that  prefeutly  after  I  had  thrult  them  in  I  felt  the  burn- 
ing pain  begin  ^  next  I  oblerv  d  in  divers  of  them,  that  upon  thrufting 
my  finger  againft  their  tops,  the  Bodkin  (if  1  may  fo  call  it)  did  not  in 
the  leaft  bend,  but  I  could  perceive  moving  up  and  down  within  it  a  cer- 
tain liquor,  which  upon  thrufting  the  Bodkin  againft  its  bafis,  or  bagg  B, 
I  could  perceive  to  rife  towards  the  top,  and  upon  taking  away  my  hand^ 
I  could  fee  it  again  fubfidc,  and  (hrink  into  the  bagg  ^  this  I  did  very 
often,  and  faw  this  Fh£nomenoti  as  plain  as  I  could  ever  fee  a  parcel  of 
vyater  afcend  and  dcfcend  ina  pipe  of  Gla(s.  But  the  bafis  underneath  thefe 
Bodkins  on  which  they  were  faft,  were  made  of  a  more  pliable  fubftancc^ 
and  looked  almoft  like  a  little  ba^g  of  green  Leather,  or  rather  refem- 
bled  the  ftiapeand  furface  of  a  wilde  Cucumber,  or  cnameris  a§mm^ 
and  I  could  plainly  perceive  them  to  be  certain  little  baggs,  bladders,or 
receptacles  full  of  water,  or  as  I  ghefi,  the  liquor  of  the  Plant,  which  was 
poifonous,  and  thole  fmall  Bodkins  were  but  the  Syringe-pipes,  or  Gly- 
fter-pipes,  which  firft  made  way  into  the  (kin,  and  then  ferved  to  convey 
that  poifonous  )uice,upon  the  prefling  of  thofe  little  baggs,  into  the  in- 
terior and  fenfiblc  parts  of  the  fkin,which  being  fo  difcharg'd,  does  cor* 
rode,  or,  as  it  were,  burn  that  part  of  the  fkin  it  touches  5  and  this  paiil 
will  fomctimes  laft  very  long,  according  as  the  impreflion  is  made  deeper 
or  ftrongcr. 

The  other  parts  of  the  leaf  or  furface  of  the  Nettle,  have  very  little 
confiderable,  but  what  is  common  tomoft  of  thefe  kinds  of  Plants,  as  the 
ruggednefs  or  indenting,  and  hairinefs,  and  other  roughncfles  of  the  fur* 
face  or  out-fide  of  the  Plant,  of  which  I  may  fay  more  in  another  place. 
As  I  (hall  likewife  of  certain  little  pretty  cleer  Balls  or  Apples  which  I 
have  obferved  to  ftick  to  the  fides  of  theie  leaves,  both  on  the  upper  and 
under  fide,  very  much  like  the  fmall  Apples  which  I  have  often  obferv'd 
to  grow  on  the  leaves  of  an  Oak  call'd  Oal^^apples  which  are  nothing  but 
the  Matrices  of  an  Infedr,  as  I  elfewhcre  (hew. 

The  chief  thing  therefore  is,  how  this  Plant  comes,by  fo  flight  a  touch, 
to  create  fo  great  a  pain^and  the  reafon  of  this  feems  to  be  nothing  eire,but 
the  corrofive  penetrant  liquor  contain'd  in  the  fmall  baggs  or  bladders, 
upon  which  grow  out  thole  (harp  Syringe-pipes,  as  I  before  noted  5  ana 
very  conibnantto  this,  is  the  realon  of  the  pain  created  by  the  fting  of  a 
Bee,  Wafp,  &c.  as  I  elfewhere  fhew:  For  by  the  Dart,  which  is  likewiie  a 
pipe,  is  made  a  deep  paflage  into  the  (kin,  and  then  by  the  anger  of  the 
Fly,  is  his  gaily  poifonous  liquor  injected  5  which  being  admitted  among 
the  fenfible  parts,  and  (b  mix'd  with  the  humours  or  ftagnatitig  juices  of 
that  part,  does  create  an  Ebullition  perhaps,  or  effervefiens^  as  is  ufually 
obferv'd  in  the  mingling  of  two  differing  chymiral  fdme  liquors,  by 
tvhich  means  the  parts  become  fwelfd,  hard,  and  very  painfull  5  for 
thereby  the  nervous  and  fcnfible  parts  are  not  ojnely  ftretch'd  and  ftrain'd 
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beyond  their  natural  tone^  but  are  alfo  prick'd,  perhaps,  or  corroded  by 
the  pungent  and  incongruous  pores  of  the  intruded  liquor. 

And  this  feems  to  be  the  reafon,  why  Aqua  forth^  and  other  faline  li- 
quors, if  they  come  to  touch  the  fenfitive  parts,  as  in  a  cut  of  the  fkin, 
or  the  like,  do  fb  violently  and  intoUerably  excruciate  and  torment  the 
Patient.  And  'tis  not  unlikely,  but  the  Inventors  of  that  Diabolical  pra- 
ctice of  poifoning  the  points  of  Arrows  and  Ponyards,  might  leceive 
their  firft  hint  from  fome  (uch  Inftance  in  natural  contrivances,  as  this  of 
the  Nettle :  for  the  ground  why  fuch  poifon'd  weapons  kill  fo  infallibly 
as  they  do,  feems  no  other  then  this  of  our  Nettle  s  ftinging ,  for  the  Pon- 
yard  or  Dart  makes  a  paflage  or  entrance  into  the  fenfitive  or  vital  parts 
of  the  body,  whereby  the  contagious  fubftance  comes  to  be  diflblv'd  by, 
and  mix'd  with  the  fluid  parts  or  humours  of  the  body,and  by  that  means 
(preads  it  lelf  by  degrees  into  the  whole  liquid  part  of  the  body,  in  the 
jame  manner,  as  a  few  grains  of  Saltjput  into  a  great  quantity  of  Water, 
will  by  degrees  difiule  it  felf  over  the  whole. 

And  this  I  take  to  be  the  reafon  of  killing  of  Toads,  Frogs,  EfR,  and 
feveral  Fifties,  by  ftrewing  Salt  on  their  backs  (which  Experiment  was 
(hewn  to  the  Royal  Society  by  a  very  ingenious  Gentleman,  and  a  worthy 
Member  of  it)  for  thofe  creatures  having  always  a  continual  exfiidation^ 
as  it  were,of  ilimy  and  watry  parts,fweating  out  of  the  pores  of  their  (kin, 
the  faline  particles,  by  that  means  obtain  a  vehicle  ^v/\i\ch.  conveys  them  in- 
to the  internal  and  vital  parts  of  the  body. 

This  feems  alfo  to  be  the  reafon  why  bathing  in  Mineral  waters  arc 
(iich  foveraign  remedies  for  multitudes  of  diftempers5efpecially  chronical, 
for  the  liquid  &  warm  vehicles  of  the  Mineral  particles,which  are  known 
to  be  in  very  confiderable  quantities  in  thofe  healing  baths,by  the  body's 
long  ftay  in  them,  do  by  degrees  fteep  and  infinuate  themfclves  into  the 
pores  and  parts  of  the  fkin,and  thereby  thofe  Mineral  particles  have  their 
ways  and  paflages  open'd  to  penetrate  into  the  inner  parts,  and  mingle 
themfelves  with  xhtftagnant  juices  of  the  leveral  parts  ^  be(ides,many  of 
thofe  ofFenfive  parts  which  were  united  with  thole  fiagnant  juices,  and 
which  were  contrary  to  the  natural  conftitution  of  the  parts,  and  fo  be- 
come irkfome  and  painfull  to  the  bodyjbut  could  not  be  dilcharged,  be- 
caufe  Nature  had  made  no  provifion  for  fuch  accidental  mifchieft,  are,  by 
means  of  this  foaking,and  filling  the  pores  of  thefkin  with  a  liquor,  af^ 
forded  a  paflage  through  that  liquor  that  fills  the  pores  into  the  am- 
bient fluid,  andthereby  the  body  comes  to  be  difcharged. 

So  that  'tis  very  evidentjthere  may  be  a  good  as  well  as  an  evil  applica- 
tion of  this  Principle.  And  the  ingenious  Invention  of  that  Excellent 
perfon,  Doftor  Wren^  of  injefting  liquors  into  the  veins  of  an  Animal, 
feems  to  be  reducible  to  this  head ;  I  cannot  ftay,  nor  is  this  a  fit  place,  to 
mention  the  leveral  Experiments  made  of  this  kind  by  the  moft  incom- 
parable Mr.  Boyle ^  the  multitudes  made  by  the  lately  mention'd  Phyfician 
Dodor  Clarify  the  Hiftory  whereof,  as  he  has  been  pleas'd  to  commu- 
nicate to  the  Royal  Society^  fo  he  may  perhaps  be  prcvail'd  with  to  make 
publiquehimfelf;  But  I  fliall  rather  hint,  that  certainly,  if  this  Principle 
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were  well  confider'djthere  might,  befides  the  further  improving  of  Bath- 
ing and  Syringing  into  the  veins,  bethought  on  feveralways,  whereby 
feverai  obftinate  difterapers  of  a  humane  body,ruch  as  the  Gout,Dropfie, 
Stone,  &c.  might  be  mafter  d,  and  expcll'd  5  and  good  men  might  make 
asgooda  ufc  of  it,  as  evil  men  have  made  a  pcrverfe  and  Diabolical. 

And  that  the  filling  of  the  pores  of  the  (kin  with  Ibme  ^md  vehicle^  i$ 
of  no  fmall  efficacy  towards  the  preparing  a  pailage  for  feverai  kinds  of 
penetrant  juices,  and  other  dilibluble  bodies,  to  infinuate  themfelves 
within  the  ikin,  and  into  the  fenfitive  parts  of  the  body,  may  be,  I  think, 
prov'd  by  an  Inltance  given  us  by  BeUotiius^  in  the  26.  Chapter  of  the 
fecond  Book  of  his  Obfervations  ^  which  containing  a  very  remarkable 
Story  I  have  here  tranfcrib'd  :  Cnm  Chamtleonk  mgri  radices  (fays  he) 
apud  Pagum  quendam  Livadochorio  mncupatum  end  curaremus^  plnrimi 
Crxci      Turcce  f^e^atum  venernnt  quid  trutrenms^  eas  vero  fiujiHlatim  fe- 
cabamns^  ^  filo  trajiciebamus  utfaciliu^  exftccari  pejjent.   Twae  in  eo  ne- 
gotio  oc  cup  at  OS  nos  videntes^  ftm  liter  eas  radices  tra^are     fecare  volue- 
runt :  at  cum  fummus  ejjet  ^Jius,  ^  emnes  fudore  maderent^  quicnnque 
earn  radicem  matiibus  tru^l  aver  ant  fiideremque  abjierferant^  aut  fdciem  di- 
gitis  fc  alp  fir  ant  ^  tantamprnriginem  iis  lock  quos  attigerant  pojiea  fenjernttt^ 
nt  aduri  viderentur.  Cham<elconis  enim  nigri  radix  ea  virtute  poUet^  ut  cn* 
ti  applicata  ipfam  adeo  inflammet^  nt  nec  jquil/dt^  nec  urtic<e  ul/£  centejima 
parte  it  a  adurent :  At  prurigo  non  adeo  cekriter  feje  prodit.  Poji  unam  aut  al- 
teram porro  hor  am  ^  (ingulivariis  faciei  locis  cutem  adeo  infiammat am  ha- 
bere capimus  ut  fota  fanguinea  videretur^  atque  quo  magis  earn  confricaba- 
mus^tanto  magis  excitabatur  prurigo.  Fonti  ajjidebamusfub platano^atque  itii- 
tio  pro  ludicro  habebamm  ^  ridebamm  :  at  tandem  iUiplurimum  indignati 
funt^  ^  niji  ajjeverajjemus  nunquam  expert  os  tali  virtute  earn  plant  am  poller 
hand  dubie  male  nos  multajjcnt.  Attamen  nojira  excufatio  fuit  ab  iUk  facili- 
m  accept a^cum  codem  incommode  nos  affeHos  conjpicerent.  Mirum fane  quod 
in  tantillo  radice  tarn  ingentem  efficaciam  nofiro  malo  expertifumm. 

By  which  obfervation  of  his,it  leems  manifeft,that  their  being  all  cover'd 
with  fweat  who  gather 'd  and  cut  this  root  of  the  black  chameleon  Thiftle, 
was  the  great  reafon  why  they  fuffer  d  that  inconvenience,  for  it  leems  the 
like  circumftance  had  not  been  before  that  noted,  nor  do  I  find  any  men- 
tion offuch  a  property  belonging  to  this  Vegetable  in  any  of  theHer- 
bals  I  have  at  prefent  by  mc. 

I  could  give  very  many  Obfervations  which  I  have  made  of  thiskind, 
whereby  I  have  found  that  the  beft  way  to  get  a  body  to  be  infinuated 
into  the  lubftance  or  inftnfible  pores  of  another,  is  ftrft,  to  find  a  fluid 
vehicle  that  has  fome  congruityjboth  to  the  body  to  be  infinuated,and  to 
the  body  into  whole  pores  you  would  have  the  other  Convey 'd.  And  in 
this  Principle  lies  the  great  myftery  of  ftaining  fevcral  forts  of  bodies,  as 
Marble,  Woods,  Bones,  d-r.  and  of  Dying  Silks,  Cloaths,  Wools,  Fea- 
thers, &c.  But  thefe  being  digreffions,  I  fball  proceed  to  : 

Obferv.  X  X  V  I,  (!y Covizgt^nd  the  itching  oration  cffome  bodies, 

T^Here  is  a  certain  Down  of  a  Plant5brought  from  the  Eaji-Indies,c2iyd 
commonly,  though  very  improperly.  Cow-itch^  the  reafon  of  which 
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miftake  ismanifefl:  enough  from  the  deicription  of  it^which  Mr.  Parkinfin 
fetsdownin  his  Herbal^  Tribe  XI.  Chap.  2.  Vhaftolusftliqua  hirfuta  5  The 
hairy  Kidney-bean^  called  in  Zuiratte  where  it  grews^  Couhage:  We  have  had 
(fays  he)  another  of  this  k  td  brought  m  out  of  the  Eaft-Indies^  which  being 
planted^  was  in  Jhew  like  tee  former^  but  came  not  to  perfe&ion^  the  unkindly 
feafon  notfaffering  it  to  Jhew  the  flower  5  hut  of  the  Cods  that  were  brought  ^ 
fome  were  fmaller^Jhorter^  and  rounder  then  the  Garden  kind-^  others  much 
longer^  and  many  growing  together  ^  as  it  were  in  clujiers^,and  cover  d  all  truer 
with  a  brown  Jhort  hairinefi^fi  fine^  that  if  any  of  it  be  rubb'd^  or  fall  on  the 
hack^  of  ones  hand^  or  other  tender  parts  of  the  skin,  it  will  caufe  a  kind  of 
itching^  but  not ftrong,  nor  long  induring^  but  pajjing  quickly  away,  without 
either  danger  or  harm  3  the  Beans  were  fmaller  t/ien  ordinary,  and  of  a  blacky 
Jhining  colour. 

Having  one  of  thefe  Cods  given  me  by  a  Sea-Captain,  wlio  had  fre* 
quentcd  thQfe  parts,  I  found  it  to  be  a  fmall  Cod,  about  three  Inches 
long,  much  like  a  (hort  Cod  of  French  Beans,  which  had  fix  Beans  in  it, 
the  whole  furface  of  it  was  cover'd  over  with  a  very  thick  and  (hining 
brown  Down  or  Hair,  which  was  very  fine,  and  for  its  bignefs  ftif^ 
taking  fome  of  this  Down,  and  rubbing  it  on  the  back  of  my  hand,  1 
found  very  little  or  no  trouble,  only  I  was  fenfible  that  feveral  of  thefe 
little  downy  parts  with  rubbing  did  penetrate,  and  were  funk,  or  ftuck 
pretty  deep  into  my  (kin.  After  I  had  thus  rubb'd  it  for  a  pretty  while, 
I  felt  very  little  or  no  pain,  in  ib  much  that  I  doubted,  whether  it  were 
the  true  Couhage  5  but  whil'ft  I  was  confidering^  I  found  the  Down  begin 
to  make  my  hand  itch,  and  in  fome  places  to  fmart  again^  much  like  the 
ftinging  of  a  Flea  or  Gnat,  and  this  continued  a  pretty  while,  fo  that  by 
degrees  I  found  my  (kin  to  be  fwell'd  with  little  red  puftules,  and  to 
look  as  if  it  had  been  itchie.  But  luffering  it  without  rubbing  or  (cratch- 
ing,  the  itching  tickling  pain  quickly  grew  languid,  and  within  an  hour 
I  felt  nothing  at  all,  and  the  little  protuberancies  were  vanifh'd* 

The  caufe  of  which  odd  Vhanomenon,  I  fuppofe  to  be  much  the  fame 
with  that  of  the  ftinging  of  a  Nettle,  for  by  the  Microfcope,  I  difcover  d 
this  Downtoconfift  of  a  multitude  of  final!  and  flender  conical  bodies, 
much  refembling  Needles  or  Bodkins,  fuch  as  arc  reprefented  by  A  B. 
CD.  E  F.  of  the  firft  Figure  of  the  XVI.  Scheme  ^  that  their  ends  A  A  A, 
were  very  (harp,  and  the  lubftance  of  them  ftifF  and  hard,  much  like  the 
liibftance  of  feveral  kinds  of  Thorns  and  crooks  growing  on  Trees.  And 
though  they  appeared  very  clcer  and  tranfparent,  yet  I  could  not  per- 
ceive whether  they  were  hollow  or  not ,  but  to  me  they  appeared 
like  folid  tranfparent  bodie?,  without  any  cavity  in  them  3  whether, 
though  they  might  not  be  a  kind  of  Cane,  fill'd  with  fome  tranfpa- 
rent liquor  which  was  hardned  (becaufe  the  Cod  which  I  had  was  very 
dry)  I  was  not  able  to  examine. 

Now,  being  luch  ftiff^  ftiarp  bodies,  it  is  eafie  to  conceive,  how  with 
rubbing  they  might  eafily  be  thruft  into  the  tender  parts  of  the  skinjand 
there,  by  reafon  of  their  exceeding  finenefs  and  drineQ,  not  create  any 
confiderable  trouble  or  pain,  till  by  remaining  in  thofe  places  moiftned 
with  the  humours  of  the  body,  fome  cauftick  part  fticking  on  them,  or 
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redding  within  them  might  be  diflblv  d  and  mix'd  with  the  ambient  juices 
ot  that  place,  and  thereby  thofc  fihres  and  tender  parts  ad joyning  be- 
come ^fFedt-ed,  and  as  it  were  corroded  by  it  ^  whence,  while  that  afti- 
on  lafts,  the  pains  created  are  pretty  fharp  and  pungent,  though  fmall, 
which  is  the  eflential  property  of  an  itching  one. 

That  the  pain  alfb  caufed  by  the  ftinging  of  a  Flea,  a  Gnat,  a  FliCj  a 
Wafpjand  the  like,  proceeds  much  from  the  very  fame  caufe,  I  elfewhere 
in  their  proper  places  endeavour  to  manifeft.  The  ftinging  alfo  of  (hred 
Horf-hair,  which  in  mcriment  is  often  Ihew'd  between  the  fheets  of  a  Bed, 
feems  to  proceed  from  the  fame  caufe. 


Obfcrv.  X  X  V 1  L  Of  the  Beard  of  a  wiUe  Oat,  and  the  ufe  that 
may  he  made  of  it  for  exhibiting  always  to  the  Eye  the  temperature 
cf  the  Ak^  as  todrinejl  and  moiflure. 

T^His  Beard  of  a  wild  Oat^  is  a  body  of  a  very  curious  ftrufttire,though 
^  to  the  naked  Eye  it  appears  very  Uight,  and  inconfiderable,  it  being 
only  a  frtiall  black  or  brown  Beard  or  Briftle,which  grows  out  of  the  fide 
of  the  inner  Husk  that  covers  the  Grain  of  a  wild  Oat'^xh^  whole  length  of 
it,when  put  in  Water,  fo  that  it  may  extend  it  felf  to  its  full  length,is  not 
above  an  Inch  and  a  half,andfor  the  moft  part  fomewhat  fliorter,but  when 
the  Grain  is  ripe,  and  very  dry,  which  is  ufualy  in  the  Moneths  of  July^ 
and  Auguji^  this  Beard  is  bent  fomewhat  below  the  middle,  namcly,aDout 
t  from  the  bottom  of  it,  almofi:  to  a  right  Angle,  and  the  under  part  of 
it  is  wrcath'd  lik  a  With  ^  the  fubftance  of  it  is  very  brittle  when  dry,  and 
it  will  very  eafily  be  broken  from  the  husk  on  which  it  groVvs. 

If  you  take  one  of  thefe  Grains,  and  wet  the  Beard  in  Water,you  will 
prefehtly  fee  the  fmall  bended  top  to  turn  and  move  round,  as  if  it  were 
fenlible^  and  by  degrees,  if  it  be  continued  wet  enough,  the  joint  or  knee 
will  ftreighten  it  felf  5  and  if  it  be  fuffer'd  to  dry  again,  it  will  by  degrees 
move  round  another  way,  and  at  length  bend  again  into  its  former 
pofturc. 

Ifit  be  vlew'd  with  an  ordinary  fingle -M^-r^^/^e,  it 'will  appear  like 
a  fmall  wreath'd  Sprig,  with  two  clefts ,  and  if  wet  as  before,  and 
then  look'd  on  with  this  Microfcope^  it  will  appear  to  unwreath  it  felf^ 
and  by  degrees,to  ftreighten  its  knee,  and  the  two  clefts  will  become 
ftreight,  and  almoft  on  oppofite  fides  of  the  fmall  cylindrical  body. 

If  it  be  continued  to  be  look'd  a  little  longer  with  a  Microfcope^  it 
will  within  a  little  while  begin  to  wreath  it  lelf  again,  and  loon  after 
return  to  its  former  poflure,  bending  it  felf  again  neer  the  middle,  into 
a  kind  of  knee  or  angle. 

Several  of  thofe  bodies  I  examined  with  larger  Microfeopes,  and  there 
found  thcni  much  of  the  make  of  thole  two  long  wreath'd  cylinders  de- 
lineated in  the  fecond  Figure  of  the  15.  Scheme,  which  two  cylinders  re- 
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prelcnt  the  wreathed  part  broken  into  two  piecesjWhereof  the  end  A  B  is 
to  be  fuppos'd  to  have  join'd  to  the  end  C  fo  that  E  A  C  F  does  reprc- 
fent  the  whole  wreath  d  part  of  the  Beard,  and  E  G  a  Imall  piece  of  the 
upper  part  of  the  Beard  which  is  beyond  the  knee,  which  as  I  had  not 
room  to  infert,  fo  was  it  not  very  confiderable,  either  for  its  fornijOr  any 
known  property ,  but  the  under  or  wreathed  part  is  notable  for  both : 
As  to  its  form,  itappear'd,  if  it  were  look'd  on  fide- ways,  almoftlikea 
Willow,  or  a  fmall  tapering  rod  of  Hazel^  the  lower  or  bigger  half  of 
which  onely,  is  twifted  round  feveral  t!mes,in  fome  three,  in  others  more^ 
in  others  lels,  according  to  the  bignefe  and  maturity  of  the  Grain  on 
which  it  grew,  and  according  to  the  drinefs  and  moifture  of  the  ambient 
Air,  as  I  (hall  fhew  more  at  large  by  and  by. 

The  whole  outward  Superficies  of  this  Cylindrical  body  is  curioufly 
adorned  or  Huted  with  little  channels,  and  interjacent  ridges,  or  littlq 
protuberances  between  them,  which  run  the  whole  length  of  the  Beard, 
and  are  ftreight  where  the  Beard  is  not  twifted, and  wreath'd  where  it  is, 
juft  after  the  fame  manner ;  each  of  thofe  fides  is  befet  pretty  thick  with 
fmall  Brides  or  Thorns,  fomewhat  in  form  refembling  that  of  Porcupines 
Quills,  fuch  us  a  aa  a  a  in  the  Figure ,  all  whofe  points  are  direfted  like 
fo  many  Turn-pikes  towards  the  ftnall  end  or  top  of  the  Beard,  which  is 
the  reafon,  why,  if  you  endeavour  to  draw  the  Beard  between  your  fin- 
gers the  contrary  way,  you  will  find  it  to  ftick,  and  grate,  as  it  were^ 
againft  the  fkin. 

The  proportion  of  thele  (mall  conical  bodies  aaaaa  to  that  whereon 
they  grow,  the  Figure  will  fofficiently  fhew,  as  alfo  their  manner  of  grow- 
ing,theirthicknefs,and  neernels  to  each  other,  as,  that  towards  the  root 
or  bottom  of  the  Beard,  they  are  more  thin,  and  much  fhorterjinfomuch 
that  there  is  ufually  left  between  the  top  of  the  one,  and  the  bottom  of 
that  next  above  it,  more  then  the  length  of  one  of  thtm,  and  that  to- 
wards the  top  of  the  Beard  they  grow  more  thick  and  clofe  (though 
there  be  fewer  ridges)  fo  that  the  root,  and  almoft  half  the  upper  are 
hid  by  the  tops  of  thofe  next  below  them. 

I  could  not  perceive  any  tranfverfe  pores,  unlefs  the  whole  wreath'd 
part  were  foparated  and  cleft,in  thofe  little  channels,by  the  wreathing  in- 
to fo  many  little  ftrings  as  there  were  ridges,  which  was  very  difficult  to 
determine  ^  but  there  were  in  the  wreathed  part  two  very  confpicaous 
channels  or  clefts,  which  were  continued  from  the  bottom  F  to  the  el- 
bow E  H,  or  all  along  the  part  which  was  wreath'd,  which  foem'd  to  di- 
vide the  wreath'd  Cylinder  into  two  parts,  a  bigger  and  a  lefs  3  the  bigger 
was  that  which  was  at  the  convex  fide  of  the  knee,  namely,  on  the  fide  A, 
and  was  wreath'd  by  O  O  O  O  O  ^  this,  as  it  leem  d  the  broader,  fo 
did  it  alfo  the  longer,  the  other  P  P  P  P  P,  which  was  ufoally  purs'd  or 
wrinckled  in  the  bending  of  the  knee,as  about  E,  leem'd  both  the  fhorter 
and  narrower,  fo  that  at  firft  I  thought  the  wreathing  and  unwreathing 
of  the  Beard  might  have  been  caus'd  by  the  (hrinking  or  fwelling  of  that 
part  ^  but  upon  further  examination,!  found  that  the  clefts,  K  K,  L  LjWerc 
ftuft  up  with  a  kind  of  Spongie  fubftance,  which,  for  the  moft  part,  was 

very 
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very  confpicuous  necr  the  knee,  as  in  the  clett  K  K,  when  the  Beard  was 
dry  5  upon  thedifcovery  of  which.  I  began  to  think,  that  it  was  upon  the 
fwelling  of  this  porous  pith  upon  the  accefs  ofmoillure  or  water  that  the 
Beardjbeing  made  longer  in  the  midfi-jWas  ftreightnedjand  by  the  ftirink- 
ing  or  liibliding  of  the  parts  of  that  Spongie  fubftance  together,  when 
the  water  or  moifture  was  exhal  d  or  dried,  the  pith  or  middle  parts 
growing  fhorter,  the  whole  became  twifted. 

But  this  I  cannot  be  pofitive  iu,  for  upon  cutting  the  wreath'd  part  in 
many  places  tranfverlly,  I  was  not  To  well  fatisfy'd  with  thelhapc  and 
manner  of  the  pores  of  the  pith  5  for  looking  on  thefe  tranfveife  Sections 
with  a  very  good  Alkrofiepe^  \  found  that  the  ends  of  tliofe  tranf- 
verfe  Seftions  appear'd  much  of  the  manner  of  the  third  Figure  of  the 
I'i^.  Scheme  ABCFE,  and  the  middle  or  pith  CC,  feem'd  very  full  of 
pores  indeed,  but  all  ofihcm  feem'd  to  run  the  long-ways. 

1  his  Figure  plainly  enough  (hews  in  what  manner  thole  clefts,  K  and  L 
divided  the  wreath'd  Cylinder  into  two  unequal  parts,  and  alfoofwhat 
kind  of  fubftance  the  whole  body  confifts  ^  for  by  cutting  the  fame  Beard 
in  many  places,  with  tranfverfe  Sedi-ions,  I  found  much  the  fame  ap- 
pearance with  this  exprefs'd  5  lb  that  thole  pores  leem  to  run^  as  in  moft 
other  fuch  Cany  bodies,  the  whole  length  of  it. 

The  clefts  of  this  body  K  K,  and  L  L,  feem'd  (as  is  alfo  exprefs'd  in 
the  Figure)  to  wind  very  oddly  in  the  inner  part  of  the  wreath-,  and 
infome  parts  of  them,  they  feem'd  flutfed,  as  it  were,with  that  Spongie 
fubftance,  which  I  juftnow  defcribed. 

This  fo  oddly  conftituted  Vegetable  fubftance,  is  firft  (that  I  have 
met  with)  taken  notice  of  by  2?<?/^//^?<?  forta^  in  his  Natural  Magick^^  as  a 
thing  known  to  children  and  Juglers,  and  it  has  beencall'd  by  fome  of 
thofelaft  named  perfons,  the  better  to  cover  their  cheat,  theLeggof  an 
^rd^/<«;^.5'/'><^er,orthe  Leggof  an  inchantcd  Egyptian  Fly^  and  has  been 
ufed  by  them  to  make  a  fmall  Index,  Crofs,  or  the  like,  to  move  round 
upon  the  wetting  of  it  with  a  drop  of  Water,  and  muttering  certain 
words. 

But  the  ufe  that  has  been  made  of  it,  for  the  difcovery  of  the  various 
conftitutions  of  the  Air,  as  to  drinefs  and  moiftnels,  is  incomparably 
beyond  any  other  for  this  it  does  to  admiration :  The  manner  of  con- 
triving it  fo,as  to  perform  this  great  elfeft,  is  oncly  thus : 

Provide  a  good  large  Box  of  Ivory,  about  four  Inches  over,  and  of 
what  depth  you  (hall  judge  convenient  (according  to  your  intention 
of  making  ufe  of  one,  two,three,or  more  of  thele  fmall  Beards.ordered  in 
the  manner  which  I  ftiall  by  and  by  defcribe)let  all  the  fides  of  this  Box  be 
turned  of  Bafket-work  (which  here  in  London  iseafily  enough  procur'd) 
full  of  holesjin  the  manner  almoft  of  a  Lettice,  the  bigger,  or  more  the 
holes  arejthe  better,that  fo  the  Air  may  have  the  more  free  paftage  to  the 
inclofed  Beard^and  may  the  more  eafily  pafs  through  the  Inftrument  i  it 
will  be  better  yet,though  not  altogether  lo  handfom,if  infteed  of  the  Baf- 
ket-work  on  the  fides  of  the  Box,the  bottom  and  top  of  the  Box  be  join  d 
together  onely  with  three  or  four  fmall  Pillars,  after  the  manner  reprc- 
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fented  in  the  4.Figure  of  the  1 5.  Scheme.  Oijif  you  intend  to  make  ufe  of 
many  of  thefe  fmall  Beards  join  d  together^  you  may  have  a  fmall  long 
Cafe  of  Ivory,  whofe  fides  are  turn'd  of  Bafket-work,  full  of  holes,  which 
may  be  fcrew'd  on  to  the  underfide  of  a  broad  Plate  of  Ivory 5on  the  other 
fide  of  which  is  to  be  made  the  divided  Ring  or  Circle,  to  which  divifi* 
ons  the  pointing  of  the  Hand  or  Index,  which  is  moved  by  the  cortjoin'd 
Beard,  may  (hew  all  the  Minute  variations  of  the  Air. 

There  may  be  multitudes  of  other  ways  for  contriving  this  fmall  Inflru- 
mcnt,  fo  as  to  produce  this  effed,  which  any  one  may,  according  to  his 
peculiar  ufe,  and  the  exigency  of  his  prefentoccafion^eafily  enough  con- 
trive and  take,  on  which  I  (hall  not  therefore  infift.  The  whole  manner  of 
making  any  one  of  them  is  thus :  Having  your  Box  or  frame  A  A  B  B,  fitly 
adapted  for  the  free  paflage  of  the  Air  through  it,in  the  midft  of  the  bot- 
tom B  B  B,  you  muftha ve  a  very  fmall  hole  C,  into  which  the  lower  end  of 
the  Beard  is  to  be  fi'xd,the  upper  end  of  which  Beard  a  bAs  to  pafs  through 
a  fmall  hole  of  a  Plate,  or  top  A  A,  if  you  make  ufe  onely  of  a  fingle  one, 
and  on  the  top  of  it  e,  is  to  be  fix'd  a  fmall  and  very  light  Index  f^,  made 
of  a  very  thin  Uiverof  a  Reed  or  Cane  5  but  if  you  make  ufe  of  two  or 
more  Beards,  they  muft  be  fix'd  and  bound  together,  either  with  a  very 
fine  piece  of  Silk,  or  with  a  very  fmall  touch  of  hard  Wax,  or  Glew,  which 
is  better,  and  the  Index  f  is  to  be  fix'd  on  the  top  of  the  fecond,third, 
or  fourth  in  the  fame  manner  as  on  the  fingle  one. 

Now,becaufe  that  in  every  of  thefe  contrivances,  the  Index  fg^  will 
with  (bme  temperatures  of  Air,  move  two,  three,  or  more  times  round, 
which  without  fome  other  contrivance  then  this, will  be  difficult  to  diftin- 
guilhjthcrefore  I  thought  of  this  Expedient :  The  Index  or  Handfg^  be^ 
ing  rais'd  a  pretty  way  above  the  furface  of  the  Plate  A  A,  fix  in  at  a 
little  diftance  from  the  middle  of  it  a  (mall  Pin  ^,  fo  as  almoft  to  touch 
the  furface  of  the  Plate  A  A,  and  then  in  any  convenient  place  of  the 
fiirface  of  the  Plate,fix  a  fmall  Pin,  on  which  put  on  a  fmall  piece  of  Paper, 
or  thin  Paft-board,  Vellom,  or  Parchment,  made  of  a  convenient  cize, 
and  fliap'd  in  the  manner  of  that  in  the  Figure  exprefs'd  by  i 
that  having  a  convenient  number  of  teeth  every  turn  or  return  of  the 
Pin  ^,  may  move  this  fmall  indented  Circle,  a  tooth  forward  or  back- 
wards, by  which  means  the  teeth  of  the  Circle,  being  mark 'd,  it  will  be 
thereby  very  eafie  to  know  certainly,  how  much  variation  any  change 
of  weather  will  make  upon  the  fmall  wrcath'd  body.  In  the  making  of 
this  Secundary  Circle  of  Vellom,  or  the  like,  great  care  is  to  be  had,  that 
it  be  made  exceeding  light,  and  to  move  very  eafily,  for  otherwife  a  fmall 
variation  will  fpoil  the  whole  operation.  The  Box  may  be  made  of  Brafs, 
Silver,  Iron,  or  any  other  fubftance,  if  care  be  taken  to  make  it  open 
enough,  to  let  the  Air  have  a  fufficiently  free  accels  to  the  Beard.  The 
Index  alfo  may  be  various  ways  contrived,  fo  as  to  (hew  both  the  number 
of  the  revolutions  it  makes,  and  the  Minute  divifions  of  each  revolution. 

I  have  made  feveral  trials  and  Infiruments  for  difcovering  the  drinefs 
and  moifture  of  the  Air  with  this  little  wreath'd  body^and  find  it  to  vary 
exceeding  fenfibly  with  theleaft  change  in  the  cooftitution  of  the  Air,  as 
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.todrinefs  and  moifturej  fo  tlwtwith  one  breathing  upon  it,  f  have  mad^ 
it  untwift  a  whole  bout,  and  the  hrdex  or  Ha//cl  has  fliew'd  or  pointed  to 
various  divifions  on  the  Upper  Face  or  Ring  of  the  Inftrufnent,  according 
as  it  was  carried  neerer  and  neerer  to  the  fire,  or  as  the  heat  of  the  Sun 
increafed  upon  it. 

Other  trials  I  have  made  with  Gut-fi:rings,but  find  them  nothing  neer 
fo  fcnfible,  though  they  alfo  may  be  fo  contriv'd  as  to  exhibit  the 
changes  of  the  Air,  as  to  drinefs  and  moifture,  both  by  their  ftretching 
and  ftirinkinor  in  length,  and  alio  by  their  wreathing  and  unwreilthing 
themfelves  ^  but  thefe  are  nothing  neer  fo  cxad  or  fo  tender,for  their  va- 
rying property  will  in  a  little  time  change  very  much.  But  there  are  fe- 
veral  other  Vegetable  fubftances  that  are  much  more  fenfiblethen  even 
this  Beard  of  a  wilde  Oat-^  flich  I  have  found  the  Beard  ofthefecdof 
Mulk-grafs,  or  Geranium  mofchatum^  and  thofe  of  other  kinds  of  Cranes- 
bil  feeds,  and  the  like.  But  always  the  fmaller  the  wreathing  fubftance 
be,  the  more  fenfible  is  it  of  the  mutations  of  the  Air,  a  conjedure  at 
thereafon  of  which  1  fliall  by  and  by  add. 

The  lower  end  of  this  wrcath'd  Cylinder  being  ftuck  Upright  in  a  little 
foft  Wax,  fo  that  the  bended  part  or  Index  of  it  lay  horizcntal,  I  have 
oblerv'd  it  always  with  moifture  to  unwreath  it  felf  from  the  Eaft  (Fof 
inftance)by  the  South  to  the  Wcft,and  foby  the  North  to  the  Eaft  again, 
moving  with  the  Sun  (as  we  commonly  (ay)  and  with  heat  and  drouth 
to  re-twift,  and  wreath  it  felf  the  contrary  way,  namely,  from  the  Eaft, 
(for  inftance)  by  the  North  to  the  Weft,  and  fo  onwards. 

The  caufe  of  all  which  Vhanomena^  (eems  to  be  the  differing  texture 
of  the  parts  of  thele  bodies,  each  of  them  (cipecially  the  Beard  of  a  wilde 
Oat^  and  of  Mesk-grafs  Iced  J  I'eeming  to  have  two  kind  of  fubftances,onc 
that  is  very  porous  loo(e,and  fpongie,into  which  the  watry  fteams  of  the 
Air  may  be  very  eafily  forced ^whieh  will  be  thereby  fwell'd  and  extend- 
ed in  its  dimenfions,  juft  as  we  may  obferve  all  kind  of  Vegetable  fub- 
ftancc  upon  fteeping  in  water  to  fwell  and  grow  bigger  and  longer.  And  a 
fecond  that  is  more  hard  and  clofe,ihto  which  the  water  can  very  little,or 
not  at  all  penetrate,  this  therefore  retaining  always  very  neer  the  fame 
dimenfions,  and  the  other  ftretching  and  (hrinking,  according  as  there 
is  more  or  lefs  moifture  or  water  in  its  fores,  by  reafon  of  the  make  and 
fliape  of  the  parts,  the  whole  body  muft  neceflarily  unwreath  and 
wreath  it  felf. 

And  upon  this  Principle,  it  is  very  eafie  to  make  fcveral  forts  of  con- 
trivances that  ftiould  thus  wreath  and  unwreath  themfelves,  either  by 
heat  and  cold,  or  by  drinefs  and  moifture,  or  by  any  greater  or  lefs  force, 
from  whatever  caufe  it  proceed,  whether  from  gravity  or  weight,  or 
from  wind  which  is  motion  of  the  Air,  or  from  fome  ipringing  body, 
or  the  like. 

This,  had  I  time,  I  ftiould  enlarge  much  more  upon  s  for  it  feems  to  me 
to  be  the  very  firft  footftep  of  Senfation^  and  Animate  motion,  the  moft 
plain,fimple,and  obvious  contrivance  that  Nature  has  made  ufe  of  to  pro- 
duce a  motion,  next  to  that  of  Rarcfaftion  and  Condenfation  by  heat 
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and  cold.  And  were  this  Principle  very  well  examin'd,  I  am  very  apt  to 
thinkj  it  would  afford  us  a  very  great  help  to  find  out  the  Jllechamfm 
of  the  Mufcles,  which  indeed,as  farr  as  I  have  hitherto  been  able  to  ex- 
amine, feems  to  me  not  fo  very  perplex  as  one  might  imagine5crpecially 
upon  the  examination  which  I  made  of  the  Mufcles  Crabf^Lobjicrs^znd 
feveral  forts  of  large  Shell-fifhjand  comparing  my  Obfervations  on  them, 
with  the  circumftances  I  obferv'd  in  the  mufcles  of  terreflrial  Animals. 

Now,  as  in  thislnftance  of  the  Beard  of  a  wildc  Oat^  we  lee  there  is 
nothing  elfe  requifite  to  make  it  wreath  and  unwreath  it  felfj  and  to 
ftreighten  and  bend  its  knee,  then  onely  a  little  breath  of  moift  or  dry 
Air,  or  a  fmall  atome  almoft  of  water  or  liquor,  and  a  little  heat  to  make 
it  again  evaporate,  for,  by  holding  this  Beard,  plac'd  and  fix'd  as  I  be- 
fore direfted,  necr  a  Fire,  and  dipping  the  tip  of  a  fmall  fhred  of  Paper 
in  well  reftify'd  fpirit  of  Wine,  and  then  touching  the  wrcath'd  Cylifi" 
drical  part,you  may  perceive  it  to  untwift  it  (elf  5  and  prefently  again^up- 
on  the  dvolation  of  the  fpirit,  by  the  great  heat,  it  will  re-twift  it  fel^ 
and  thus  will  it  move  forward  and  backwards  as  oft  as  you  repeat  the 
touching  it  with  the  fpirit  of  Wine  5  fo  may,  perhaps,  tht  (hrinking  and 
relaxing  of  the  mufcles  be  by  the  influx  and  evaporation  of  fbme  kind 
of  liquor  or  juice.  But  of  this  Enquiry  I  fliall  add  more  elfewhere. 


Obfcrv.  XXVIII.  OftheSeeJsofVcnuslooking'glap,  or  Cow 
Violet. 

FRom  the  Leaves,  and  Downs,  and  Beards  of  Plants,we  come  at  laft  to 
the  Seeds  5  and  here  indeed  feems  to  be  the  Cabinet  of  Nature,where- 
in  arc  laid  up  its  Jewels.  The  providence  of  Nature  about  VegetableSjisin 
no  part  manifefted  more,then  in  the  various  contrivances  about  the  feed, 
nor  indeed  is  there  in  any  part  of  the  Vegetable  fo  curious  carvings,  and 
bcautifull  adornments,  as  about  the  feed  ,  this  in  the  larger  forts  of  feeds 
is  moft  evident  to  the  eye  5  nor  is  it  left  manifcft  through  the  Mcrofcope^ 
inthofe  feeds  whofc  fhape  and  ftrufture,  by  reafon  of  their  fmalneis,  the 
eye  is  hardly  able  to  diftinguifb. 

Of  thefe  there  are  multitudes,  many  of  which  I  have  obferv'd  through 
a  Aijcrofcdpe^  and  find,  that  they  do,  for  the  moft  part,  every  one  afford 
exceeding  pleafant  and  beautifull  objedrs.  For  befidcs  thofe  that  have 
various  kinds  of  carv'd  furfaces,  there  are  other  that  have  fmooth  and 
perfectly  polifh'd  furfaces ,  others  a  downy  hairy  furface^  fome  are 
cover'd  onely  with  a  fkin,  others  with  a  kind  of  fhell,  others  with  both, 
as  is  obfervable  alfo  in  greater  feeds. 

Of  thefe  feeds  I  have  onely  defcribed  four  forts  which  may  ferveas  a 
Specimen  of  what  the  inquifitive  obfervers  are  likely  to  find  among  the 
reft  Thefirft  of  thefe  feeds  which  aredefcribed  in  the  y-j.  Scheme,  are 
thofe  of  Corn-Violets,  the  feed  is  very  fmall,  black,  and  fhining,  and,  to 
the  naked  eye,  looks  almoft  like  a  very  fmall  Flea  ^  But  through  the 
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Mc  rofcope^  it  appears  a  large  body,  cover'd  with  a  tough  thick  and  bright 
refiefting  (kin  very  irregularly  fhrunk  and  pitted,  infbmuch  that  itisal- 
moft  an  impoflibility  to  find  two  of  them  wrinkled  alike,  fo  great  a  va- 
riety may  there  be  even  in  this  little  feed. 

This,  though  it  appear'd  one  of  the  moft  promifing  feeds  for  beauty  to 
the  naked  eye5yet  through  the  Microfcopc  it  appear'd  but  a  rude  mifliapen 
feed,  which  I  therefore  drew,  that  I  might  thereby  manifefl:  how  unable 
we  are  by  the  naked  eye  to  judge  of  beauteous  or  lefs  curious  m  'lcrofcopi- 
calOh)ttts  5  cutting  fome  of  them  in  funder,  I  obferv'd  them  to  be  fiU'd  - 
with  a  greenifh  yellow  pulp,  and  to  have  a  very  thick  hulk,  in  propor- 
tion to  the  pulp. 


Obferv.  XXIX.  Of  the  Seeds (fTymt, 

THefe  pretty  fruits  here  reprefented,  in  the  18.  Scheme^  are  nothing 
elfe,but  nine  feveral  feeds  of  Tyme  ^  they  are  all  of  them  in  differ- 
ing pofture,both  as  to  the  eye  and  the  light  3  nor  are  they  all  of  them  ex- 
adly  of  the  fame  fhape,  there  being  a  great  variety  both  in  the  bulk  and 
figure  of  each  feed  3  but  they  all  agreed  in  this,that  being  look'd  on  with 
a  Microfcopc^  they  each  of  them  exadtly  refembled  a  Lemmon  or  Orange 
dry'd  3  and  this  both  in  fhape  and  colour.  Some  of  them  are  a  little 
rounder,  of  the  fliape  of  an  Orange,  as  A  and  B,  they  have  each  of 
them  a  very  confpicuous  part  by  which  they  were  join'd  to  their  little 
ftalk,and  one  of  them  had  a  little  piece  of  ftalk  remaining  on  j  the  oppo- 
fitefide  of  the  feed,  you  may  perceive  very  plainly  by  the  Figurejis  very 
copped  and  prominent,  as  is  very  ufual  in  Lemmons,  which  prominencies 
are  exprefs'd  in  D,  E  and  F. 

They  feem'd  each  of  them  a  little  creas'd  or  wrinckled,  but  E  was 
very  conlpicuoufly  furrow'd,  as  if  the  inward  make  of  this  feed  had  been 
fomcwhat  like  that  of  a  Lemmon  alfo,  but  upon  dividing  feveral  feeds 
with  a  very  fharp  Pen-knife,  and  examining  them  afterward,  I  found 
their  make  to  be  in  nothing  but  bulk  differing  from  that  of  Peas,that  is,to 
have  a  pretty  thick  coat,and  all  the  reft  an  indifferent  white  pulp,  which 
feem'd  very  clofe  3  fb  that  it  fecms  Nature  does  not  very  much  alter  her 
method  in  the  manner  of  inclofing  and  preferving  the  vital  Principle  in 
the  feed,  in  thefe  very  frnall  grains,  from  that  of  Beans,  Peas,  d^c. 

The  Grain  affords  a  very  pretty  Objeft  for  the  Microfcopc^  namely,  a 
Difhof  Lemmons  plac'd  in  a  very  little  room  3  fhould  a  Lemmon  or  Nut 
be  proportionably  magnify 'd  to  what  this  feed  of  Tyme  is,it  would  make 
it  appear  as  bigg  as  a  large  Hay-reek^and  it  would  be  no  great  wonder  to 
fee  Homers  lUads^  and  Homer  and  all,  cramm'd  into  fuch  a  Nut-fhell.  We 
may  perceive  even  in  thefe  fmall  Grains,  as  well  as  in  greater,  how  curi- 
ous and  careful!  Nature  is  in  preferving  the  feminal  principle  of  Vege- 
table bodies,  in  what  delicate,  ftrong  and  moft  convenient  Cabinets  fhe 
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lays  them  and  clofes  them  in  a  pulp  for  their  fa ferproteft ion  from  out- 
ward dangers,  and  for  the  fupply  of  convenient  alimental  juice^  when 
the  heat  of  the  Sun  begins  to  animate  and  move  thefe  Httle  automatons 
or  Engines  5  as  if  (he  would/rom  the  ornaments  wherewith  (he  has  deckt 
thefe  Cabinets,  hint  to  us,  that  in  them  (he  has  laid  up  her  Jewels 
and  Mafter-pieces.  And  this,  if  we  are  but  diligent  in  obferving,  we 
fhall  find  her  method  throughout.  There  is  no  curiofity  in  the  Elemental 
kingdom,  if  I  may  fo  call  the  bodies  of  Air,  Water,  Earth,  that  are  com- 
parable inform  to  thole  of  Minerals,  Air  and  Water  having  no  format 
all^unlefs  a  potentiality  to  beform'dinto  Globules,  and  the  clods  and 
parcels  of  Earth  are  all  irregular,  whereas  in  Minerals  fhe  does  begin  to 
Geometrizey  and  pradife,  as  'twere,  the  firll  principles  Mechanicks^ 
(haping  them  of  plain  regular  figures,  as  triangles,  (quarcs,  &c,  and  te- 
iraedrons^  cubes,  But  none  of  their  forms  are  comparable  to  the 
more  compounded  ones  of  Vegetables^  For  here  fhe  goes  a  ftcp  further, 
forming  them  both  of  more  complicated  fhapes,  and  adding  alfo  multi- 
tudes of  curious  Mechanick  contrivances  in  their  ftrudture:for  whereas  in 
Vegetables  there  was  no  determinate  number  of  the  leaves  or  branches, 
nor  no  exaftly  certain  figure  of  leaves,  or  flowers,or  feeds,  in  Animals  all 
thole  things  are  exaftly  defin  d  and  determin'd  ^  and  whcre-ever  there 
is  cither  an  excels  or  defeft  of  thole  determinate  parts  or  limbs,there  has 
been  Ibme  impediment  that  has  fpoil'd  the  principle  which  was  moft  rc- 

fular :  Here  we  (hall  find,  not  onely  moft  curioully  compounded  lhapes, 
ut  moft  ftupendious  Mechanifms  and  contrivances,  here  the  ornaments 
arc  in  the  higheft  pcrfe^^ion,  nothing  in  all  the  Vegetable  kingdom  that 
is  comparable  to  the  deckings  of  a  Peacock  ^  nay,tothe  curiofity  of  any 
feather,  as  I  elfewhere  Ihew  5  nor  to  that  of  the  Imalleft  and  moft  dcfpi- 
cable  Fly.  But  I  muft  not  ftay  on  thefe  Ipeculations,  though  perhaps  it 
were  very  well  worth  while  for  one  that  had  leifure,to  fee  what  Informa- 
tion may  be  learn'd  of  the  nature,or  ufe,or  virtues  of  bodies,by  their  leve- 
ral  forms  and  various  excellencies  and  properties.  Who  knows  but  Adam 
might  fromfome  fuch  contemplation,  give  names  to  all  creatures?  If  at 
leaft  his  names  had  any  fignificancy  in  them  of  the  creature's  nature  on 
which  he  impos'd  it ,  as  many  (upon  what  grounds  I  know  not)  have 
fuppos'd  :  And  who  knows,but  the  Creator  may,in  thofe  chara6ters,have 
written  and  engraven  many  of  his  moft  myftcrious  defigns  and  counfels, 
and  given  man  a  capacity,  which,  aflifted  with  diligence  and  induftry, 
maybe  able  to  read  and  underftand  them.  But  not  to  multiply  my  di- 
grcffion  more  then  I  can  the  time,  I  will  proceed  to  the  next,  which  is. 


Obfcrv.  XXX.  Of  the  Seeds  rfVoppj. 

•npHe  finall  feeds  of  Poppy,  which  are  defcribed  in  the  19.  Schemt^  both 
*  for  their  fmalncls,  multiplicity  and  prettinels,  as  alfo  for  their  ad- 
mirable foporifick  quality,  defervc  to  be  taken  notice  of  among  the 

other 
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other  mh  rofcopical  feeds  of  Vegetables :  For  firft,  though  they  grow  in  a 
Cafe  or  Hive  oftentimes  bigger  then  one  of  thefe  Piftures  ot  iht  micro- 
appearance,  yet  are  they  for  the  moft  part  fo  very  little,  that  they 
exceed  not  the  bulk  of  aimall  Nitt5being  not  above     jpart  of  an  Inch  in 
Diameter,  whereas  the  Diameter  of  the  Hive  of  them  oftentimes  exceeds 
two  Inches/o  that  it  iscapable  of  containing  neer  two  hundred  thouland, 
and  fo  in  all  likelihood  docs  contain  a  vaft  quantity,  though  perhaps  not 
that  number.    Next,  for  their  prettinels,  they  may  be  compared  to  any 
microfcopcal  (eed  I  have  yet  feen  ^  for  they  are  of  a  dark  brownifhred 
colour,  curioufly  Honey^comb'd  all  over  with  a  very  pretty  variety  of 
Net-work,  or  a  fmall  kind  of  imbofment  of  very  orderly  rais'd  ridges, 
the  furface  of  them  looking  not  unlike  the  infide  of  a  Beev  s  (tomack.  But 
that  which  makes  it  moft  confiderable  of  all,  is,  the  medicinal  virtues  of 
itj  which  are  fuch  as  are  not  afforded  us  by  any  Mineral  preparation  5  and 
ihar  is  for  the  procuring  of  fleep,  a  thing  as  neceflary  to  the  well-being 
of  a  creature  as  his  meat,  and  that  which  refrelhes  both  the  voluntary 
ai>d  rational  faculties,  which,  whil'ft  this  affeftion  has  feis'd  thebody,are 
for  the  mofl:  part  unmov'd,  and  at  reft.  And,  methinks.  Nature  does 
feem  to  hint  fome  very  notable  virtue  or  excellency  in  this  Plant  from  the 
curiofity  it  has  beftow'd  upon  it.  Firft,  in  its  flower,  it  is  of  the  higheft 
fcarlet-Dye,  which  is  indeed  the  prime  and  chiefeft  colour,  and  has  been 
in  all  Ages  of  the  world  moft  highly  efteem'd :  Next,  it  has  as  much  cu- 
riofity  (hew'd  alfo  in  the  hufk  or  cale  of  the  leed,  as  any  one  Plant  I  have 
yet  met  withall  j  and  thirdly,  the  very  (eeds  themfelves,  the  Mcrofcope 
difcovers  to  be  very  curioully  ftiap'd  bodies,  and  laftly.  Nature  has 
taken  iuch  abundant  care  for  the  propagation  of  it,  that  one  ftigle  feed 
grown  into  a  Plants  is  capable  of  bringing  fome  hundred  thoumnds  of 
ftieds. 

\t  were  very  worthy  fome  able  man's  enquiry  whether  the  intention  of 
Nature,  as  to  the  fecundary  end  of  Animal  and  Vegetable  fubftances 
might  not  be  found  out  by  fome  fuch  characters  and  notable  impreffions 
as  thefe,  or  from  divers  other  circumftances,  as  the  figure,  colour,  place, 
rime  of  flouriihingj  (pringing  and  fading,  duration,  taftr,fmell,  &c.  For 
if  fuch  there  are  (as  an  able  fJyfvian  upon  good  grounds  has  given  me 
caufe  to  believe)  we  might  then,  infteed  of  fliidying  Herbals  (where  fo 
little  is  deliver  d  of  the  virtues  of  a  Plant,  and  lefs  of  truth)  have  re- 
courfe  to  the  Book  of  Nature  it  felf,  and  there  find  the  moft  natural, 
ufefijU,  and  moft  effcdhial  and  Ipecifick  Medicines,  of  which  we  have 
amongft  Vegetables,  two  very  noble  Inftances  toincourage  fuch  a  hope, 
the  one  of  the  Jejiiite  powder  {or  the  cure  of  inten^iUivg  Feavers^atid  the 
other  of  the  juice  of  Popp^  for  the  curing  the  defeft  of  fleeping. 
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Obferv.  XXXI.  ^/Purflane-fccd. 

T^Hc  Seeds  of  Vurjlane  feem  of  very  notable  fliapes,  appearing  through 
the  Mcrofcepe  (hap'd  Ibmcwhat  like  a  fjautilus  or  Vorcelane  fhcU,  as 
may  be  feen  in  the  XX.  Scheme  ^  it  being  a  finall  body,  coy  I'd  round  in 
the  manner  of  a  Spiral  ^  at  the  greater  end  whereof, which  reprefents  the 
mouth  or  orifice  of  the  Shell,  there  is  left  a  little  white  tranlparent  fiib- 
ftance,  like  a  Ikin,  reprefented  by  B  B  B  B,  which  feems  to  have  been  the 
place  whercunto  the  ftem  was  join'd.  The  whole  furfece  of  this  Coclca 
or  Shell,  is  cover* d  over  with  abundance  of  little  prominencies  or  buttons 
very  orderly  rang'd  into  Spiral  rows,  the  (hape  of  each  of  which  fcem'd 
much  to  refemble  a  Wart  upon  a  mans  hand.  The  order,  variety,  and 
curiofity  in  the  fliape  of  this  little  feed,  makes  it  a  very  plealant  objeft 
for  the  Microfeope^  one  of  them  being  ait  afunder  with  a  very  lharp  Pen- 
knife, difcover  d  this  carved  Calket  to  be  of  a  brownilb  red,  and  ibme-' 
what  tranlparent  fubftance,  and  manifefted  the  infide  to  be  fiU'd  with  a 
whitifli  green  (iibftancc  or  pulp,  the  Bed  wherein  the  feminal  principle 
lies  invelop'd. 

There  are  multitudes  of  other  feeds  which  in  fhape  reprelent  or  imi- 
tate the  forms  of  divers  other  Ibrts  of  Shells :  as  the  feed  of  Scurvy-* 
graf^  very  much  refembles  the  make  of  a  Concha  Venerea^Ti  kind  of  Purce- 
lanc  Shell  5  others  reprelent  feveral  forts  of  larger  fruits,  fweat  Marje- 
rome  and  Pot-marjerome  reprefent  Olives.  Carrct  feeds  are  like  a  cleft 
of  a  Coco-Nut  Hulk ,  others  are  like  Artificial  things,  as  Succory  feeds 
are  like  a  Quiver  full  of  Arrows,  the  feeds  of  Amaranthus  are  of  an  ex- 
ceeding lovely  ftiape,  fomewhat  like  an  Eye :  The  Ikin  of  the  black  and 
fhrivled  feeds  of  Onyons  and  Leeks,are  all  over  knobbed  like  a  Seals  fkin. 
Sorrel  has  a  pretty  black  ihiniug  thrce-lquare  feed, which  is  picked  at  both 
ends  with  three  ridges,  that  are  bent  the  whole  length  of  it.  It  were  al- 
moft  endlels  to  reckon  up  the  feveral  fliapes,they  are  lb  many  and  lb  va- 
rious ^  Leaving  them  therefore  to  the  curious  obferver,  I  ftiall  proceed  to 
theObfervations  on  the  parts  of  Animals. 


Obferv.  XXXII.  lOf  the  Figure  rf feveral  forts  (fUzir,  and  of 
the  texture  of  the  (kin. 

Viewing  fe)me  of  the  Hairs  of  my  Head  with  a  very  good  MicrofcopCy 
I  took  notice  of  thefe  particulars  ; 
I.  That  they  were,  for  the  moft  part,  Cylindrical^  feme  of  them  were 
fomewhat  Prifmatical,but  generally  they  were  veryneer  round,{uch  as  are 
reprefented  in  the  fecond  Figure  of  the  ^.Sthemejby  the  Cylinders  EEE. 
nor  could  I  find  any  that  had  (harp  angules. 

2.  That 
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2.  That  that  part  which  Was  next  the  top,  was  bigger  then  that  which 
was  ncerer  the  root. 

5.  That  they  were  all  along  from  end  to  end  tranfparent,  though  not 
very  cleetj  the  end  next  the  root  appearing  like  a  black  transparent  piece 
of  Horn,  the  end  next  the  top  more  brown,  fomewhat  like  tranfparent 
Horn. 

4.  That  the  root  of  the  Haiis  Were  pretty  fmooth,  tapering  inwards, 
almoft  like  a  Parfnebf  nor  could  I  find  that  it  had  any  filaitients,  or  any 
other  veflels,  fuch  as  the  fibres  of  Plants. 

5.  That  the  top  when  fplit  (which  is  common  in  long  Hair)  appear'd 
like  the  end  of  a  ftick,  beaten  till  it  be  all  flitter 'd,  there  being  not  onely 
two  IplinterSj  but  fometimes  half  a  fcore  and  more. 

6.  That  they  were  all^  as  farr  cs  I  was  able  to  find,  Iblid  Cylindrical 
bodies,  not  pervious,  like  a  Cane  or  Bulrufli  5  nor  could  I  find  that  they 
had  any  Pith,  or  diftinftion  of  Rind,  or  the  like,  fuch  as  I  had  oblerv'd  in 
Horfe-hairs,  the  Briftles  of  a  Cat,  the  Indian  Deer's  Hair,  ^c, 

Obfervations  on  fever  al  other  forts  of  Hair. 

For  theBrifljs  of  a  Hogg,  I  found  them  to  be  firft  a  hard  tranfparent 
horny  fubllance,  without  the  leaft  appearance  of  pores  or  holes  in  it  ^  and 
this  I  try  *d  with  the  greateft  care  1  was  able,  cutting  many  of  them  with  a 
very  (harp  Razor,  lb  that  they  appear'd,  even  in  the  Glafs,to  have  a  pret- 
ty finooth  furface,  but  fomewhat  waved  by  the  fawing  to  and  fro  of  the 
Razor,  as  is  vifible  in  the  end  of  the  rrifmatical  body  A  of  the  fame 
Figure ,  and  then  making  trials  with  caufihg  the  light  to  be  caft  on  them 
all  the  various  ways  I  could  think  of,  that  was  likely  to  make  the  pores 
appear,  if  there  had  been  any,  I  was  not  able  to  dilcover  any. 

Next,  the  Figure  of  the  Brifles  was  very  various,  neither  perfedly 
round,  nor  (harp  edg'd,  but  Frifmatical^  with  divers  fides,  and  round 
angles,  as  appears  in  the  Figure  A.  The  bending  of  them  in  any  part 
where  they  before  appear'd  cleer,  would  all  flaw  them,  and  make  them 
look  white. 

The  Muftacheos  of  a  Cat  (part  of  one  of  which  is  teprefented  by  the 
{Haort  Cylinder  h  of  the  fame  Figure)  leem'd  to  have,  all  of  them  that  I  ob- 
{erv'd,a  large  pith  in  the  middle,  like  the  pith  of  an  Elder,  whofe  texture 
was  foclole,  that  I  was  not  able  to  difcover  the  leaft  fign  of  pores ,  and 
thofe  parts  which  leem  to  be  pores,as  they  appear'd  in  one  pofition  to  the 
light,  in  another  I  could  find  a  manifeft  reflediom  tobecalt  from  them. 

This  I  inftance  in,to  hint  that  it  is  not  fafe  to  conclude  any  thing  to  be 
pofitively  this  or  that,  though  it  appear  never  fo  plain  and  likely  when 
look'd  on  with  a  Microfeope  in  one  pofture,  before  the  fame  be  cxamin'd 
by  placing  it  in  fcveral  other  pofitions* 

And  this  I  take  to  be  the  reafon  why  many  have  believed  and  aflerted 
the  Hairs  of  a  man's  head  to  be  hollow,  and  like  fo  many  fmall  pipes  per- 
forated from  end  to  end. 

Now,  though  I  grant  that  by  an  Analogie  one  may  fuppofe  them  fo, 

and 
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and  from  the  foUnian  difeafe  one  may  believe  them  fuch^yetl  think  we 
have  not  the  leaft  encouragement  to  either  from  the  Mtcrofcope^  much  Ids 
pofitivcly  to  aflert  them  fuch.  And  perhaps  the  very  cflence  of  the  Plica 
Folenica  may  be  the  hairs  growing  hollow,  and  of  an  unnatural  con- 
fHtution. 

And  as  for  the  Analogic^  though  I  am  apt  enough  to  think  that  the  hairs 
of  (everal  Animals  may  be  perforated  fomewhat  like  a  Cane,  or  at  leaft 
have  a  kind  of  pith  in  them^firftsbecaufe  they  feem  as  'twere  a  kind  of  Ve- 
getable growing  on  an  Animal,  which  growing,they  fay,  remains  a  long 
while  after  the  Animal  is  dead,  and  therefore  (hould  like  other  Vege- 
tables have  a  pith ,  and  fecondly,  becaufe  Horns  and  Feathers,  and  Por- 
cupine's Quils,  and  Cats  Brilles,  and  the  long  hairs  of  Horfes,which  come 
very  neer  the  nature  of  a  mans  hair,feem  all  of  them  to  have  a  kind  of  pith, 
and  fomc  of  them  to  be  porous,yet  I  think  it  not  (in  thefe  caies,  where  we 
have  iuch  helps  for  the  fenle  as  the  Microfeope  affords)  fafe  concluding 
or  building  on  more  then  we  fenfibly  know,  fince  we  mayjwith  exami- 
ning, find  that  Nature  does  in  the  make  of  the  fame  kind  of  fubftance, 
often  vary  her  method  in  framing  of  it :  Inftances  enough  to  confirm  this 
we  may  find  in  the  Horns  of  (evcral  creatures :  as  what  a  vaft  difference 
is  there  between  the  Horns  of  an  Oxe,and  thofe  of  Ibrae  forts  of  Staggs 
as  to  their  fhapc  }  and  even  in  the  hairs  of  feveral  creatures,  we  find  a 
vaft  difference ,  as  the  hair  of  a  man's  head  feems,  as  I  faid  befiDrc,  long. 
Cylindrical  and  fometime  a  little  Prifotatical,  folid  or  impervious,  and 
very  fmall  ^  the  hair  of  an  Indian  Deer  (a  part  of  the  middle  of  which  is 
delcribed  in  the  third  Figure  of  the  fifth  Scheme^  marked  with  F)  is  big- 
ger in  compals  through  all  the  middle  of  it,then  the  Brtffe  of  an  Hogg,but 
the  end  of  it  is  foialler  then  the  hair  of  any  kind  of  Animal  (as  may  be 
feen  by  the  Figure  G)  the  whole  belly  of  it,  which  is  about  two  or  three  ^ 
Inches  long,  looks  to  the  eye  like  a  thread  of  courfe  Canvals,  that  has 
been  newly  unwreath'd,  it  being  all  wav'd  or  bended  to  and  fro,  much 
after  that  manner,  but  through  the  Microfeope  it  appears  all  perforated 
from  fide  to  fide,and  Spongie,  like  a  finall  kind  of  fpongy  Coral,  which  is 
often  found  upon  the  Englijh  (hores ,  but  though  I  cut  it  tranfverfly,  I 
could  not  perceive  that  it  had  any  pores  that  ran  the  long-way  of  the 
hair :  the  long  hairs  of  Horfes  C  C  and  D,  feem  Cylindrical 2ind  fomewhat 
pithy,  theBrillesof  a  Cat  B,  are  conical  and  pithy:  the  Quils  of  Por- 
cupines and  Hedghoggs,  being  cut  tranfverlly,  have  a  whitifti  pith,  in  the 
manner  of  a  Starr,or  Spur-rowel :  Piggs-hair  ('A)  is  fomewhat  triagonal^ 
and  feems  to  have  neither  pith  nor  pore ;  And  other  kinds  of  hair  have 
quite  a  differing  ftrudture  and  form.  And  therefore  I  think  it  no  way 
agreeable  to  a  true  natural  Hiftorian,  to  pretend  to  be  fo  fliarp-fighted, 
as  to  fee  whata  pre-conceiv'd  Hypothefs  tells  them  fliould  be  there.where 
another  man,  though  perhaps  as  feeing,  but  not  foreftall'd,  can  difcover 
noiuch  matter. 

But  to  proceed  5  I  obfeiv'd  feveral  kind  of  hairs  that  had  been  Dyed, 
and  found  them  to  be  a  kind  of  horny  Cylinder ^  being  of  much  about  the 
tranfparency  of  a  pretty  clcer  piece  of  Oxc  horn  \  ihefc  appear 'd  quite 
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thioughout'ting'd  with  the  colours  they  exhibited.  And  tis  likely jthat 
thofe  hairs  being  boyl'd  or  fteep'd  in  thofe  very  hot  ting'd  liquors  in  the 
Dye-fat,  And  the  fubftance  of  the  hair  bein^much  like  that  of  an  Oxes 
Horn,  the  penetrant  liquor  does  fo  far  liiollifie  and  foften  the  fubftance, 
that  it  finks  into  the  very  center  of  it>  and  fo  the  ting'd  parts  come  to  be 
mix'd  and  united  with  the  very  body  of  the  haitjand  do  not  (as  fome  have 
thought)  only  ftick  on  upon  the  outward  furface.  And  thisjthe  boiling  of 
Horn  will  make  more  probable ,  for  we  (hall  hnd  by  that  adion,  that  the 
water  will  infinuate  it  felf  to  a  pretty  depth  within  the  furface  of  it, 
efpecially  if  this  penetrancy  of  the  water  be  much  helped  by  the  Salts 
that  are  ufually  mix'd  with  the  Dying  liquors.  Now,  whei*eas  Silk  may 
be  dyed  or  ting'd  into  all  kind  of  colours  without  boiling  or  dipping  in- 
to  hot  liquors,  I  ghefs  the  reafbn  to  be  two-fold :  Firft,  becaufe  the  fila- 
ments, or  fmall  cylinders  of  Silk,  are  abundantly  finallcr  and  finer,  and  lb 
have  a  much  lels  depth  to  be  penetrated  then  moft  kind  of  hairs  j  and 
next,  becaufe  the  fubftance  or  matter  of  Silk^  is  much  more  like  a  Glew 
then  the  fubftance  of  Hair  is.  And  that  I  have  redfon  to  liippole : 
Firft,  becaufe  when  it  is  fpun  or  drawn  out  of  the  Worm,  itis  aperfcft 
glutinous  fubftance,  and  very  eafily  fticks  and  cleaves  to  any  adjaceat 
body,  as  I  have  fcveral  times  obferved,  both  in  Silk-worms  and  Spiders. 
Next,  becaufe  that  I  find  that  water  does  eafily  diflolve  and  mollifie  the 
fubftance  again,  which  is  evident  from  their  manner  of  ordering  thole 
bottoms  or  pods  of  the  Silk-worm  before  they  arc  able  to  unwind  them.  It 
is  no  great  wonder  therefore,if  tholeDycs  or  ting'd  liquors  do  very  quick- 
ly mollifie  and  tinge  the  furfaces  of  lo  Imall  and  fo  glutinous  a  body. 
And  we  need  not  wonder  that  the  colours  appear  fo  lovely  in  the  one, 
and  lb  dull  in  the  other,  if  we  view  but  the  ting'd  cylinders  of  both 
kinds  with  a  good  Microfiope ,  for  whereas  the  fubftance  of  Haitjat  beft^ig 
but  a  dirty  dulkilb  white  fomewhat  tranfparcnt,  the  filaments  of  Silk  have 
a  moft  lovely  tranfparency  and  clecrnefej  the  difference  between  thofe 
two  being  not  much  lels  then  that  between  a  piece  of  Horn,  and  a  piece 
of  Cryftal^  the  one  yielding  a  bright  and  vivid  reflection  from  the  con- 
cave fide  of  the  cylinder,  that  is,  from  the  concave  furface  of  the  Air 
that  incompafies  the  back-part  of  the  cylinder ,  the  other  yielding  a  dull 
and  pcrturb'd  reflexion  from  the  fcveral  Heterogeheous  parts  that  com- 
pole  it.  And  this  diflirence  will  be  manifeft  enough  to  the  eye,il  you  get  a 
couple  of  fmall  Cylinders,  the  fmaller  of  Cryftal  Glafs,the  other  of  Horn, 
and  then  varniftiing  them  over  very  thinly  with  fome  tranfparent  colour, 
whkh  will  reprefent  to  the  naked  eye  much  the  lame  kind  of  objedf  which 
is  reprefcnted  to  it  from  the  filaments  of  Silk  and  Hair  by  the  help  of  the 
Microfiope,  Now,fincethe  threads  of  Silk  and  Serge  are  made  up  of  a 
great  number  of  thefe  filaments,  we  may  henceforth  ceafe  to  wonder  at 
the  difference.  From  much  the  lame  realbn  proceeds  the  vivid  and  love- 
ly coloursof  Feathers,  wherein  they  very  farr  ex<?ecdthe  natural  as  well 
as  Artificial  colours  of  hair.c^  which  I  fbaU  fay  more  in  its  proper  place. 

The  Teguments  indeed  of  creatures  are  all  ot  them  adapted  to  the  pe- 
tuliar  ufe  and  Gonveoicncc  of  that  Animal  which  they  inwrapj  and  very 
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much  alfo  for  the  ornament  and  beauty  of  it,  as  will  be  moft  evident  to 
any  one  that  ftiall  attentively  confider  the  various  kinds  of  cloathings 
wherewith  moft  creatures  are  by  Nature  inverted  and  cover'd.  Thus  I 
haveobferved,  that  the  hair  or  furr  of  thofe  Northern  white  Bears  that 
inhabite  the  colder  Regions,  is  exceeding  thick  and  warm  ;  the  like  have 
i  obferv'dof  thehair  of  a  Greenland  Deer,  which  being  brought  alive  to 
London^  had  the  opportunity  of  viewing  5  its  hair  was  (b  exceeding  thick, 
long  and  foft,  that  I  could  hardly  with  my  hand,  graip  or  take  hold  of 
his  ikin,  anditfeem'd  fo  exceeding  warm,  as  I  had  never  met  with  any 
before.  And  as  for  the  ornamentative  ule  of  them,  it  is  moft  evident  in  a 
multitude  of  creatures,not  onely  for  colour,  as  the  Leopards,  Cats,EUiein 
Deer,  &c,  but  for  the  fliapc,  as  in  Horlcs  manes.  Cats  beards,aiKi  feveral 
other  of  the  greater  fort  of  terreftrial  Animals,  but  is  much  more  conlpi- 
cuous,  in  the  Veftments  of  Fifties,  Birds,  Infers,  of  which  Iftiall  by  and 
by  give  fome  Inftances. 

As  for  the  fl^in,  the  Mcrofcepe  diicovers  as  great  a  difference  between 
the  texture  of  thofe  feveral  kinds  of  Animals,  as  it  does  between  their 
hairs  ^  but  all  that  I  have  yet  taken  notice  of,  when  tann'd  or  drefi'd,  are 
of  a  Spongie  nature,  and  feem  to  be  conftituted  of  an  infinite  company* 
offoiall  longfihres  or  hairs,  which  look  not  unhkc  a  heap  of  Tow  or 
Okum  5  every  of  v/hich  fibres  feem  to  have  been  fome  part  of  a  Mulcle^ 
and  probably,  whil'ftjthe  Animal  was  alive,  might  have  its  diftind  funfti- 
on,  and  ferve  for  the  contradion  and  relaxation  of  the  fl^in,  and  for  the 
ftretching  and  ftirinking  of  it  this  or  that  way. 

And  indeed,  without  luch  a  kind  of  texture  as  this,  which  is  very  like 
that  o^Spunk^^  it  would  (cem  very  ftrange,  how  any  body  fo  ftrong  as  the 
Ikin  of  an  Animal  ulually  is,  and  fo  clofc  as  it  fcems,  whil'ft  the  Animal  is 
living,  fliould  be  able  to  foffer  fo  great  an  extenfion  any  ways,  without  at 
all  hurting  or  dilacerating  any  part  of  it.  But,fince  we  are  inform'd  by  the 
Microfcopc^  that  it  confifts  of  a  great  many  foiall  filaments,  which  are  im- 
plicated, or  intangled  one  within  another,  almoft  no  otherwifo  then  the 
hairs  in  a  lock  of  Wool,  or  the  flakes  in  a  heap  of  Tow,  though  not  alto- 
gether fo  loofe  5  but  the  filaments  are  here  and  there  twifted,as  twere,or 
interwoven,and  here  and  there  they  join  and  unite  with  one  anothcr,foas 
indeed  the  whole  fl^in  foems  to  be  but  one  piecc,we  need  not  much  won- 
dcrrAnd  though  thefe  fibres  appear  not  through  zMicrofcopey'&yLzGtly  joint- 
ed and  contex  d,asin  Sponge  3  yetjas  I  formerly  hinted,  lam  apt  to  think, 
that  could  we  find  fome  way  of  diicovering  the  texture  of  it,  whifft  it  in- 
verts the  living  Animal,or  had  fome  very  eafie  way  of  feparating  the  pulp 
or  intercurrent  juices,  fuchas  in  all  probability  fill  thofe  Interfiitia^with- 
out  dilacerating,  brufing,  or  otherwife  fpoiling  the  texture  of  it  (as  it 
iecms  to  be  very  much  by  the  ways  of  tanning  and  dreffing  now  us'd)  we 
might  difoovcr  a  much  more  curious  texture  then  I  have  hitherto  been 
able  to  find  ^  perhaps,fomewhat  like  that  of  Sponges. 

That  of  Chamoife  Leather  is  indeed  very  much  like  that  o£spun^^  lave 
onely  that  the  filaments  foem  nothing  neer  fo  even  and  round,  nor  alto- 
gether fo  fmall,  nor  has  it  fo  curious  joints  as  Spunk,)\z$j  fome  of  which  I 
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have  lately  difcover'd  like  thofe  of  a  Sponge,  and  perhaps  all  the(e  three 
bodies  may  be  of  the  lame  kind  offubftance,  though  two  of  them  indeed 
are  commonly  accounted  Vegetable  (  which ,  whether  they  be  fo  or 
no,  I  (hall  not  now  difpute;  But  this  leems  common  to  all  three,  that 
they  undergo  a  tanning  or  dreffing,  whereby  the  interfpers'd  Juices  are 
wafted  and  wafli'd  away  biefore  the  texture  of  them  can  be  difcover'd. 

What  their  way  is  of  dreffing,  or  curing  Sponges,  Iconfefs,  I  cannot 
learn ,  but  the  way  of  dreliing  iipunk^  is,  by  boilmg  it  a  good  while  in  ^ 
ftrong  Lixivium^  and  then  beating  it  very  well ,  and  the  manner  of  dref- 
fing Leather  is  fufBciently  known. 

It  were  indeed  extremely  defirable,  if  fuch  a  way  could  be  found 
whereby  the  Puremhyma  or  ttefh  of  the  Mufeles,  and  feveral  other 
p^rtsoithebod^ymightbe  wafh'd,  or  wafted  clean  away ,withoUt  vitia- 
ting the  form  of  the/i^ri>»/  parts  or  vefiells  of  it,  for  hereby  the  texture 
of  thofe  parts,  by  the  help  of  a  good  Microfiope,  might  be  moft  accu- 
rately found. 

But  to  digrefs  no  further,  we  may,  from  this  dilcovery  of  the  Micro- 
fiopCy  plainly  enough  underftand  how  the  Ikin,  though  it  looks  fo  cloic 
as  it  docs,  comes  to  give  a  paflage  to  fb  vaft  a  quantity  of  excrementitious 
fubftances,  as  the  diligent  San&orius  has  excellently  obferved  it  to  do,  in 
his  medicina  ftatica  3  for  it  leems  very  probable,  from  the  texture  after 
dreffing,that  there  are  an  infinit  of  pores  that  every  way  pierce  it,and  that 
thofe  pores  are  onely  fill'd  with  Ibme  kind  of  juice,  or  fome  very  pulpy 
foft  fubftance,  and  thereby  thefteamsmay  almoft  aseafily  find  a  paflage 
through  fuch  a  fluid  vehicle  as  the  vaporous  bubbles  which  are  generated 
at  the  bottom  of  a  Kettle  of  hot  water  do  find  a  paflage  through  that 
fluid  medium  into  the  ambient  Air. 
Nor  is  the  (kin  of  animals  only  thus  pervious,but  even  thole  of  vegetables 
alfo  feem  to  be  the  lamejfor  othcrwife  I  cannot  conceive  whyjif two  Iprigs 
of  Rolemary  (for  Inftancc)  be  taken  as  exaftly  alike  in  all  particulars  as 
tan  be,  and  the  one  be  fet  with  the  bottom  in  a  Clals  of  water,  and  the 
other  be  fet  juft.  without  the  Glals,butin  the  Air  onely,  though  you  ftop 
the  lower  end  of  that  in  the  Air  very  carefully  with  Wax,  yet  ftiall  it 
prefently  almoft  wither,  whereas  the  other  that  feems  to  have  a  fupply 
from  the  fob  jacent  water  by  its  fmall  pipes,  or  microfcopical  pores,  pre- 
fcrves  its  greennels  for  many  days,  and  Ibmetimes  weeks. 

Now,  this  to  mc,  feems  not  likely  to  proceed  from  any  other  caufe  then 
the  avolation  of  the  juice  through  the  ftin,  for  by  the  Wax,all  thofe  other 
poresjof  the  ftem  are  very  firmly  and  clofely  ftop'd  up.  And  from  the  more 
oriels  poroufnels  of  the  (kins  or  rinds  of  Vegetables  may,  perhaps,  be 
Ibmewhat  of  the  reafon  given,  why  they  keep  longer  green,  or  fooner  wi- 
ther 3  for  we  may  obfervc  by  the  bladdering  and  craking  of  the  leaves  of 
Bays,Holly,  Laurel,  &c,  that  their  Ikins  are  very  clofe,  and  do  not  fuffer 
fo  free  a  pafl!age  through  them  of  the  included  juices. 

But  of  this,  and  of  the  Experiment  of  the  Rofemary,  I  ftiall  elfewhere 
more  fully  confider,itfeeming  to  me  an  extreme  luciferous  Experiment, 
fuch  as  feems  indeed  very  plainly  to  prove  the  Schematism  or  ftrudture 
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of  Vegetables  zltogether  fxechamcal,  and  as  neceflary,  that  (water  and 
warmth  being  apply 'd  to  the  bottom  of  the  fprig  of  a  Plant)  fome  of  it 
(hould  be  carried  upwards  into  the  ftem,  and  thence  diftributed  into  the 
leaves,  as  that  the  water  of  the  Thames  covering  the  bottom  of  the  Mills 
at  the  Bridge  foot  of  I,i?»^/^?»5  and  by  the  ebbing  and  flowing  of  it,  paf- 
fling  ftrongly  by  themj  (hould  have  Ibme  part  of  it  convey 'd  to  the 
Ccfterns  abovejand  thence  into  fcveral  houfes  and  Ccfterns  up  and  down 
the  City. 


Obfcrv.  XXXI IL  Of  the  Sales  of  a  Sozl^  and  other  Fifllies. 

HAving  hinted  fomewhat  of  the  fkin  and  covering  of  tcrreftrial  Ani- 
mals, I  (hall  next  add  an  Obfervation  I  made  on  the  Ikin  and  Scales 
of  a  Soal^  a  fmall  Fifh,  commonly  enough  known ,  and- here  in  Fiflies,  as 
well  as  other  Animals,  Nature  follows  its  ufual  method,  framing  all  parts 
(b,  as  that  they  are  both  ufefull  and  ornamental  in  all  its  compomres, 
mingling  utile  and  dulce  together ,  and  both  thefe  deligns  it  feems  to 
followjthough  ourunaflifted  fenfes  are  not  able  to  peceivcthem :  This  is 
notonely  manifeft  in  the  covering  of  this  Fiftionly,  but  in  multitudes  of 
others,which  it  would  be  too  long  to  enumerate,witnels  particularly  that 
(mall  Sand  Shell,  which  I  mentioned  in  the  X  I.  Obfervation,  and  infinite 
other  fmall  Shells  and  Scales,  divers  of  which  I  have  view'd.  This  fkin  I 
view'd,  was  flead  from  a  prcttylarge  Saal,  and  then  expanded  and  dry'd, 
the  infide  of  it,  when  dry,  to  the  naked  eye,  look'd  very  like  a  piece  of 
Canva(s,but  the  Mcrofcope  difcover'd  that  texture  to  be  nothing  elie,but 
the  inner  ends  of  thofc  curious  Scolop'd  Scales  I,  I,  I,  in  the  fecond  Figure 
of  the  XXI.  Scheme^  namely,  the  part  of  G  G  G  G  (of  the  larger  repre* 
fentation  of  a  fingle  Scale,  in  the  firft  Figure  of  the  lame  Sebeme)  which 
on  the  back  fide,  through  an  ordinary  fingle  Magnifying  Clals,  look'd 
not  unlike  the  Tyles  on  an  houfe. 

The  outfide  of  it,  to  the  naked  eye,  exhibited  nothing  more  of  orna* 
ment,  (ave  the  ufiial  order  of  ranging  "  the  Scales  into  a  triagonal  form, 
onely  the  edges  feem'd  a  little  to  fliine,  the  finger  being  rubb'd  from  the 
tail-wards  towards  the  head,  the  Scales  leem'd  to  ftay  and  raze  it  ^  Bnt 
through  an  ordinary  Magnifying  glafs,  it  exhibited  a  raoft  curioufly 
carved  and  adorned  furface,  fuch  as  is  vifible  in  the  fecond  Figure^  each 
of  thofe  (formerly  almoft  imperceptible)  Scales  appearing  much  of  the 
fliape  I,  I,  I,  that  is,  they  were  round,  and  protuberant,  and  fomewhat 
(hap'd  like  a  Scolop,  the  whole  Scale  being  creas  d  with  curioufly  wav'd 
and  indented  ridgcs,with  proportionable  forrows  between5each  of  which 
was  terminated  with  a  very  fharp  tranfparent  bony  fubflancejwhichjlikc 
lb  many  fmall  Turnpikes,  feem'd  to  arm  the  edges. 

The  back  part  KKK  was  the  fkin  into  which  each  of  thefe  Scales 
were  very  deeply  fix^d,  in  the  curiovis  regulajr  order,  vifible  in  the  fecond 
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Fignre,  The  length  and  (hape  of  the  part  of  the  Scale  which  was  buried 
by  the  fkin5is  evidenced  by  the  firft  Figure-^  which  is  the  reprefentation  of 
one  of  them  pluck'd  out  and  view'4  through  *  good  Microfcope^  namely, 
the  part  L  FG  G  FL,  wherein  is  alio  more  plainly  to  be  feenjthe  manner 
of  carving  of  the  fcclopt  part  of  every  particular  ScalCjhow  each  ridge  or 
barr  E  E  E  is  alternately  hollowed  or  engraven,  and  how  every  gutter 
between  them  is  terminated  with  very  tranfparent  and  hard  pointed 
fpikes^  and  how  every  other  of  thefe,  as  A  A  A  A,  are  much  longer  then 
the  interjacent  ones,  D  D  D. 

The  texture  or  form  alfo  of  the  hidden  part  appears,  namely,  the 
middle  part,  G  G  G,  feemsto  condftofa  great  number  of  fmall  quills 
or  pipesj  by  which,  perhaps,  the  whole  may  be  nourilhed  ^  and  the  Hde 
parts  F  F  confift  of  a  more  fibrous  texture,  though  indeed  the  whole 
Scale  feem'd  to  be  of  a  very  tough  griily  fubftancejike  the  larger  Scales 
of  other  Filhes. 

The  Scales  of  the  fkin  of  a  Dog-fifli  (which  isus'd  by  fuchas  workin 
Wood,for  the  fmoothing  of  their  work,and  confifts  plainly  enough  to  the 
naked  eye.ofa  great  number  of  fmall  horny  points)  through  the  Microfiope 
appear'd  each  of  them  curioully  ridg*d,  and  very  neatly  carved ,  and  in- 
deed, you  can  hardly  look  on  the  Icales  of  any  Fifli,  but  you  may  difcover 
abundance  of  curiofity  and  beautify  ing^  and  not  only  in  thefe  Fifties_jbut  in 
the  (hells  and  crufts  or  armour  of  moft  forts  of  Marine  Animals  fo  inverted. 


Obfcrv.  .XXXIV.  OftbeStir^ofaBce. 

THc  Sting  of  a  Bee^  delineated  in  the  fecond  Figure  of  the  XVl.Scheffig^ 
feems  to  be  a  weapon  of  ofTenc^,  and  is  as  great  an  Inftance,  that 
Nature  did  realy  intend  revenge  as  any,  and  that  firft,  becaulc  there 
feems  to  be  no  other  ufc  of  it.  Secondly,  by  reafon  of  its  admirable  (hape, 
feeming  to  be  purpofely  fliap'd  for  that  very  end.  Thirdly,from  the  vi-* 
rulency  of  the  liquor  it  ejefi-s,  and  the  fad  efFefts  and  fymptoms  that  fol- 
low it. 

But  whatever  be  the  ufe  of  it,certain  it  is,that  the  ftrufture  of  it  is  very 
admirable  5  what  it  appears  to  the  naked  eye,  I  need  not  defcribe,  the 
thing  being  known  almoft  to  every  one,but  it  appears  through  the  Micros 
fiope^  to  confift  of  two  parts,  the  one  a  ftieath,  without  a  chape  or  top^ 
ftiap'd  almoft  like  the  Holfter  of  a  Piftol,  beginning  at  dy  and  ending 
at  ijthis  ftieath  I  could  moft  plainly  perceive  to  be  hollow,  and  to  con- 
tain in  it,  both  a  Sword  or  Dart,  and  the  poilbnous  liquor  that  cauies  the 
pain.  The  ftieath  or  cafe  feem  d  to  have  feveral  Joints  or  (ettings  together^ 
tnarked  by/ ghik^lmno^  it  was  arm'd  moreover  necV  the  top^  with  fe- 
veral crooks  or  forks  {pqrfi)Qv\  one  fide,  and  (/?  qrftu)ovi  the  other^ 
each  of  which  feem'd  like  fo  many  Thorns  growing  on  a  briar,  or  rather 
likcfo  many  Cat's  Claws,  for  the  crooks  themfelves  feem'd  to  be  little 
ftiarp  tranlparent  points  or  claws^  growing  out  oi  little  protHhera»des  on 
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the  fide  of  the  (heathy  which,  by  obferving  the  Figure  diligently,  is  eafie 
enough  to  be  perceiv'd  ^  and  from  feveral  particulars,  I  fuppofe  the  Ani- 
mal has  a  power  of  difplaying  them,  and  (hutting  them  in  again  as  it 
pleafes,  as  a  Cat  does  its  claws,  or  as  an  Adder  or  Viper  can  its  teeth 
or  fangs. 

The  other  part  of  the  Sting  was  the  Sword,  as  1  may  fo  call  it,  which 
is  (heath'd,  as  it  were,in  it,  the  top  of  which  a  b  appears  quite  through  at 
the  fmaller  end,  juft  as  if  the  chape  of  the  flicath  of  a  Sword  were  loft, 
and  the  end  of  it  appcar'd  beyond  the  Scabbard  ^  the  end  of  this  Dartf  4) 
was  very  iharp_,  and  it  was  arm'd  likewife  with  the  like  Tenterhooks  or 
claws  with  thofe  of  the  Iheath,  fiich  as  ( v  xy^  xy  z  z)  thefc  crooks,  I  am 
very  apt  to  think,  can  be  clos'd  up  alfo,  or  laid  flat  to  the  fides  of  the 
Sword  when  it  is  drawn  into  the  Scabbard,as  I  have  feveral  times  obferv'd 
it  to  be,  and  can  be  fpred  again  or  extended  when  ever  the  Animal 
pleafes. 

The  confideration  of  which'very  pretty  ftrufturCjhas  hinted  to  me,that 
certainly  the  ufe  of  thefe  claws  feems  to  be  very  confiderable,  as  to  the 
main  end  of  this  Inftrument.  for  the  drawing  in,  and  holding  the  fting  in 
the  ficlh  ^  for  the  point  being  very  (harp,  the  top  of  the  Sting  or  Dagger 
(a  b')  is  very  eafily  thruft  into  an  Animal's  body,which  being  once  entred, 
the  Bee,  by  endeavouring  to  pull  it  into  the  iheath,  draws  (by  rcafon  of 
the  crooks  (^vxy)  and  (^xyzz^  which  lay  hold  of  the  (kin  on  either 
fide)  the  top  of  the  fheath  (tfrv)  into  the  (kin  after  it,  and  the  crooks 
^,  and  r,  z/,  being  entred,  when  the  Bee  endeavours  to  thruft  out  the 
top  of  the  iHng  out  of  the  (heath  again,  they  lay  hold  of  the  (kin  on  ei- 
ther fide,  and  fo  not  onely  keep  the  (heath  from  Aiding  back,  but  helps 
the  top  inwards,  and  thus,  by  an  alternate  and  fucceflive  retracing  and 
emitting  of  the  Sting  in  and  out  of  the  (heath,  the  little  enraged  creature 
by  degrees  makes  his  revengfuU  weapon  pierce  the  tougheft  and  thickeft 
Hides  of  his  enemies,  in  fo  much  that  (bme  few  of  thelc  ftout  and  re(b» 
lute  (bldiers  with  thefe  little  engines,  do  often  put  to  flight  a  huge  mafty 
Bear,  one  of  their  deadly  enemies,  and  thereby  (hew  the  world  how 
much  more  confiderable  in  Warr  a  few  (kilfuU  Engineers  and  refblute 
foldiers  politickly  order'd,  that  know  how  to  manage  fuch  engines,  are, 
then  a  vaft  unweiidy  rude  force,  that  confides  in,  and  ads  oncly  by,  its 
ftrength.  But  (to  proceed)  that  he  thus  gets  in  his  Sting  into  the  (kin, 
I  con  jefture,  becaufe,  when  I  have  obferv'd  this  creature  living,  I  have 
found  it  to  move  the  Sting  thus,  to  and  fro,  and  thereby  alfo,  perhaps, 
does,  as  'twere,  pump  or  force  out  the  poilbnous  liquor,  and  make  it 
hang  at  the  end  of  the  (heath  about  A  in  a  drop.  The  crooks,  I  (uppofe 
al(b  to  be  the  caufe  why  thefe  angry  creatures,  haftily  removing  thcm- 
(elves  from  their  revenge,  do  often  leave  thefe  weapons  behind  them, 
flieath'd,  as  'twere,  in  the  flefh,  and,  by  that  means,  caufe  the  painfull 
(ymptooisto  be  greatcr,and  more  lafting,which  are  very  probably  caus'd, 
partly  by  the  piercing  and  tearing  of  the  (kin  by  the  Sting,  but  chiefly 
by  the  corroiive  and  poifonous  liquor  that  is  by  this  Syringe-pipe  con- 
vey'd  among  the  fcufitivc  parts  thereof  and  thereby  more  ealily  gnaws 
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and  corrodes  thofe  tender  fibres :  As  I  have  (hewed  in  the  defcription 
of  a  Nettle  and  of  Cowhagc. 


Obferv,  XXXV.  Of  the  contexture  and  Jhapeof  the  particles  cf 
Feathers. 

Examining  feverai  forts  of  Feathers^  I  took  notice  of  thefe  particulars 
in  all  forts  of  wing-Feathers,  efpecially  in  thofe  which  ferv'd  for  the 
beating  of  the  air  in  the  adtion  of  flying. 

That  the  outward  furface  of  the  Quill  and  Stem  was  of  a  very  hard,ftif^ 
and  horny  fubftance,  which  is  obvious  enough,  and  that  the  part  above 
the  Quill  was  fill  d  with  a  very  white  and  light  pith,  andjwith  the  MicrO' 
fcope^  I  found  this  pith  to  be  nothing  elfe,  but  a  kind  of  natural  congeries 
of  ftnall  bubbles.the  films  of  which  feem  to  be  of  the  fame  fubflance  with 
that  of  the  Quill,  that  is,  of  a  ftifftranfparent  horny  fubftance. 

Which  particular  feeras  to  raejvery  worthy  a  more  ferious  confiderationj 
F  or  here  we  may  obferve  Nature,as  'twerCjput  to  its  fliifts,  to  make  a  fub- 
ftancejwhich  (hall  be  both  light  enough5and  very  fti(f  and  ftrong,without 
varying  from  its  own  eftabli(h  d  principles,  which  we  may  obierveto  be 
fuch,  that  very  ftrong  bodies  are  for  the  mofl:  part  very  heavic  alio,  a 
ftrength  of  the  parts  ufually  requiring  a  denfity,  and  a  den(ity  a  gravity  5 
and  therefore  (hould  Nature  have  made  a  body  fo  broad  and  fo  (trongas 
a  Ftathefj  almoft,  any  other  way  then  what  it  has  taken,  the  gravity  of  it 
muft  neceflarily  have  many  times  exceeded  this  ^  for  this  pith  feems  to  be 
likcfo  many  (topy  or  crolb  pieces  in  a  long  optical  tube,  which  do  very- 
much  contribute  to  the  ftrength  of  the  whole,  the  pores  of  which  were 
(uch,  as  that  they  (eem'd  not  to  have  any  communication  with  one  ano- 
ther, as  I  have  elfewhere  hinted. 

But  theMechanifmof  Nature  is  ufually  fo  excellent,  that  one  and  the 
fame  (ubftance  is  adapted  to  fcrve  for  many  ends.  For  the  chief  ufe  of 
this,  indeed,  feems  to  be  for  the  (upply  of  nouri(hment  to  the  downy  or 
feathery  part  of  the  (tern  5  for  'tis  obvious  enough  in  all  forts  of  Feathers, 
that  'tisplae'd  juft  under  the  roots  of  the  branches  that  grow  out  of  ei- 
ther fide  of  the  quill  or  ftalk,  and  is  exaftly  (hap'd  according  to  the  rank- 
ing of  tho(e  branches,  coming  no  lower  into  the  quill,  then  ju(t  the  be- 
ginning of  the  downy  branches,  and  growing  onely  on  the  under  (ideof 
of  the  quill  where  thoie  branches  do  (b.  Now^  in  a  ripe  Feather  (as  one 
may  call  it  it  feems  difficult  to  conceive  how  the  Shcc»s  nutritius  fhould 
beconvey'd  to  this  pith ,  for  it  cannot,  I  think,  be  well  imagin'd  to  paG 
through  the  (ubftance  of  the  quill,  fince,  having  examin'd  it  with  the 
greatc(t  diligence  I  was  able,  I  could  not  find  the  leafl:  appearance  of 
pores  5  but  he  that  fhall  well  examine  an  unripe  or  pinn'd  Feather,  will 
plainly  enough  perceive  the  Veflcl  for  the  conveyance  of  it  to  be  the  thin 
filmy  pith  (as  tiscalfd)  which  paflestlirough  the  middle  of  the  quill. 
As  for  the  make  and  contexture  of  the  Down  it  felf,  it  is  indeed  very 
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rare  and  admirable,  and  (uch  as  I  can  hardly  belicvcjthat  the  like  is  to  be 
difcover'd  in  any  other  body  in  the  world  ^  for  there  is  hardly  a  large 
Feather  in  ihc  wing  of  a  Bird^but  contains  neer  a  million  of  diftinft  parts, 
and  every  one  of  them  fhap  d  in  a  moft  regular  &  admirable  form,adapt- 
ed  to  a  particular  Defign  :  For  examining  a  middle  ciz'd  Goofe-quill,  I 
eafily  enough  found  with  my  naked  eye,that  the  main  ftem  of  it  contained 
r.bc)ut  900.  longer  and  more  Downy  branchings  upon  one  fide^  and  as 
many  on  the  other  of  more  ftifF  but  fomewhat  (hotter  branchings.  Many 
of  thefe  long  and  downy  branchings,  examining  with  an  ordinary  M- 
crofcope^  I  found  divers  of  them  to  contain  neer  1 200.  fmall  leaves  (as  I 
may  call  them,  fiich  as  E  F  of  the  firft  Figure  of  the  23.  Scheme)  and  as 
many  ftalks  3  on  the  other  fide,  foch  as  I K  of  the  lame  Figure,  each  of 
the  leaves  or  branchings,  E  F,  fcem'd  to  be  divided  into  about  iixteen  or 
eighteen  fmall  joints,  as  may  be  fecn  plainly  enough  in  the  Figure,  out  of 
molt  of  which  there  feem  to  grow  fmall  long  fibres^  fuch  as  are  exprefe'd 
in  the  Figure,  each  of  them  very  proportionably  (hajp'd  according  to  its 
polition,  or  plac'd  on  the  ftalk  E  F  5  thofe  on  the  uncier  (ide  of  it,  name- 
ly, 1, 2,  3, 4,  5, 6, 7, 8, 9,  ^v.  being  much  longer  then  thofe  diredlly  op- 
pofite  to  them  on  the  upper  5  and  divers  of  them,  fuch  as  2,3,4,5,6,7,8,9^ 
d^c.  were  terminated  with  (hiall  crooks,  much  relembling  thole  (inall 
crooksjWhich  are  vi(ible  enough  to  the  naked  eye,  in  the  feed-buttons  of 
Bur-docks.  The  ftalks  likewile,  I K  on  the  other  (ide,  feem'd  divided  into 
neer  as  many  fmall  knotted  joints,but  without  any  appearance  of  ftrings 
or  crooksjCach  of  them  about  the  middle  K,(eem'a  divided  into  two  parts 
by  a  kind  of  fork,  one  (ide  of  which,  namely,  K  L,  was  extended  neer 
the  length  of  KI,  the  other,  M,  was  very  (hort. 

The  tranlverfe  Sedkions  of  the  ftems  of  thefe  branchings,  manifefted 
the  ftiape  or  figure  of  it  to  be  much  like  I N  O  E,  which  confifted  of  a 
horny  fl^in  or  covering,  and  a  white  feemingly  frothy  pith,  much  like  the 
make  of  the  main  ftem  of  a  Feather. 

Theufe  ofthisftrange  kind  of  form,is  indeed  more  admirable  then  ail 
the  reft,  and  fuch  as  defcrves  to  be  much  more  ferioufly  examined  and 
confider'd,  then  I  have  hitherto  found  time  or  ability  to  do  5  for  certain- 
ly, it  may  very  much  inftru^l  us  in  the  nature  of  the  Air,  elpecially  as  to 
fome  properties  of  it. 

The  ftems  of  the  Downy  branches  I N  O  E,  being  rang'd  in  the  order 
vifible  enough  to  the  naked  eye,  at  the  diftance  of  I  F,  or  fomewhat 
more,  the  cQlUteral  ftalks^  and  leaves  (if  I  may  fb  call  thofe  bodies  I  new/- 
ly  deferibed)  are  fb  rang'd,  that  the  leaves  or  hairy  ftalks  of  the  one  (ide 
lie  at  top,  or  arc  incumbent  on  the  ftalks  of  the  other,  and  crois  each 
other,  much  after  the  manner  exprefs'd  in  the  fecond  Figure  of  the 
2^.  Scheme^  by  which  means  every  of  thofe  little  hooked  fibres  of  the 
leaved  ftalk  get  between  the  naked  ftalks,  and  the  ftalks  being  full  of 
knotS;  and  a  prety  way  dif-join'<i  fo  as  that  the  fibres  can  eafily  get  be- 
tween them,  the  two  parts  are  fb  clofely  and  admirably  woven  together, 
that  it  is  able  to  impeae,for  the  grcatcl^  pajrt,  the  tranfcurfion  of  the  Air  5 
and  though  they  are  fb  exceeding  fmall^  as  that  the  thicknefs  of  one  of 
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thcfe  ftalks  amounts  not  to  a  500.  part  of  an  Inch,  yet  do  they  compole 
fo  ftrong  a  texture,  ap^  notwithftanding  the  exceeding  quick  and  violent 
beating  of  them  againl't  the  Air,  by  the  ftrength  of  the  Birds  wing,  they 
firmly  hold  together.  And  it  argues  an  admirable  providence  of  Nature 
in  the  contrivance  and  fabrick  of  them  ^  for  their  texture  is  fuch,  that 
though  by  any  external  injury  the  parts  of  them  are  violently  dii^joyn  d, 
(b  as  that  the  leaves  and  (hlks  touch  not  one  another,  and  confcquently 
ieveralof  thefe  rents  would  impede  the  Bird's  flying  5  yet.  for  the  moft 
part,  of  themfelves  they  readily  re-join  and  re-contex  themfel ves,and  are 
eafily  by  the  Birds  ftroking  the  Feather,  or  drawing  it  through  its  Bill,  all 
of  them  fettled  and  woven  into  their  former  and  natural  pofturcj  for 
there  are  fuch  an  infinite  company  of  thole  Imall  fihes  in  the  under  fide 
of  the  leaves,  and  moft  of  them  have  fuch  little  crooks  at  their  endsjthat 
they  readily  catch  and  hold  the  ftalks  they  touch. 

From  which  ftrange  contexturcjit  feems  rational  to  foppole  that  there 
is  a  certain  kind  of  mefli  or  hole  fo  fmall,  that  the  Air  will  not  very  eafily 
pais  through  it,  as  I  hinted  alio  in  the  fixth  Obfervation  about  fmall  Glals 
Canes,  for  othcrwife  it  feems  probable,  that  Nature  would  have  drawn 
over  fome  kind  of  thin  film  which  (hould  have  covered  all  thofc  almoft 
Square  roefties  or  holes,  there  feeming  through  the  Mcrofcope  to  be  more 
then  half  of  thefurfaceof  the  Feather  which  is  open  and  vifibly  pervi- 
ous 5  which  conjecture  will  yet  feem  more  probable  from  the  texture  of 
thcbrufhie  wings  of  the  Tinea  argentea^  or  white  Feather  wing'd  moth, 
which  I  ftiall  anone  defcribe.  But  Nature,  that  knows  beft  its  own  laws, 
and  the  feveral  properties  of  bodies,knows  alfo  beft  how  to  adapt  and  fit 
them  to  her  de%ned  ends,and  whofo  would  know  thofe  properties,  muft 
endeavour  to  trace  Nature  in  its  working,  and  to  fee  what  courfe  (he 
obfcrvcs.  And  thi$  I  fuppofc  will  be  no  inconfiderable  advantage  which 
the  Schematifms  and  Struftures  of  Animate  bodies  will  afford  the  dili* 
gent  enquirer,  namely,  moft  lure  and  excellent  inftrudions,  both  as  to 
the  praftical  part  oi  Mechanic  2iVidiot\ic  7  keorj  and  knowledge  of  the 
nature  of  the  bodies  and  motions. 


Obferv.  XXXV I.  Of  Pcacoks,  Ducks,  and  other  Feathers  of 


THe  parts  of  the  Feathers  of  this  glorious  Bird  appeal,  through  the 
Microfeope^  no  lefs  gaudy  then  do  the  whole  Feathers  5  for,  as  to  the 
naked  eye  'tis  evident  that  the  ftem  or  quill  of  each  Feather  in  the  tail 
fends  out  multitudes  of  itf/frtf/ branches,  fuch  as  A  B  in  the  third  Figure 
gf  the  3^.  Scheme  reprefents  a  (mail  part  of  about  ^  part  of  an  Inch  longj 
and  each  of  the  lateral  branches  emit  multitudes  of  little  fprigs,  threads 
or  hairs  on  either  fide  of  them,  fuch  as  C  D,  C  D,  C  D,  fo  each  of  thole 
threads  in  the  A/zVy^iJ^?  appears  a  large  long  bodyjConfifting  of  a  multi- 
tude 
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tude  of  bright  reflefting  parts,  whofe  Figure  'tis  no  eafie  matter  to  de- 
termine, as  he  that  examines  it  fhall  find ,  tor  every  new  pofition  of  it  to 


times  from  lb  feemingly  inconfiderable  a  circumftance,  that  the  inter- 
pofin^  of  ones  hand  between  the  light  and  it,makcs  a  very  great  change, 
and  the  opening  or  (hutting  a  Cafement  and  the  like,  very  much  diverfi- 
fies  the  appearance.  And  though,  by  examining  the  form  of  it  very  many 
ways,  which  would  be  tedious  here  to  enumerate,  I  fuppofe  I  have  dil- 
cover  d  the  true  Figure  of  it,  yet  oftentimes,  upon  looking  on  it  in  ano* 
ther  pofture,  I  have  almoft  thought  my  former  obfervations  deficient, 
though  indeed,  upon  further  examination,  I  have  found  even  thoieaUb 
to  confirm  them. 

THefe  threads  therefore  I  find  to  be  a  congeries  of  fmall  Lamins  or 
plates,  as  c  c  c  e  e,  &c.  each  of  them  Ibap'd  much  like  this  o£  a  b  c  d^m. 
the  fourth  Figure^tht  part  a  c  being  a  ridge,  prominency,  orftcm,  and 
b  and  d  the  corners  of  two  fmall  thin  Plates  that  grow  unto  the  finall 
ftalkin  the  middle.fo  that  they  make  a  kind  of  little  feathery  each  of  thcfe 
Plates  lie  one  clofe  to  anotherjalmoft  like  a  company  of  floping  ridge  or 
gutter  Ty  lesj  they  grow  on  each  fide  of  the  ftalk  oppofite  to  one  another^ 
by  two  and  two,  from  top  to  bottom,  in  the  manner  cxprefs'd  in  the 
fifth  Figure,  the  tops  of  the  lower  covering  the  roots  of  the  next  above 
them  5  the  under  fide  of  each  of  thefe  laminated  bodies,  is  of  a  very  dark 
and  opacous  fubftance,  and  fuffers  very  few  Rays  to  be  trajefted,  but  re- 
flefts  them  all  toward  that  fide  from  whence  they  come,  much  like  the 
foil  of  a  Looking-glafs  ^  but  their  upper  fides  leem  to  me  to  confift  of 
a  multitude  of  thin  plated  bodies,  which  are  exceeding  thin,  and  lie  ve- 
ry clofe  together,  and  thereby,  like  mother  of  Pearl  (hells,  do  not  one- 
ly  refleft  a  very  brifk  light,  but  tinge  that  light  in  a  moft  curious  man- 
ner 5  and  by  means  of  various  pofitions,  in  refpeft  of  the  light,  they  rc- 
fleft  back  now  one  colour ,  and  then  another ,  and  thofe  moft  vi* 
vidly. 

Now,  that  thefe  colours  are  onQXyfantaflicalonts^  that  is,  fuchas  arife 
immediately  from  the  refraftionsof  the  light,  I  found  by  this,  that  water 
wetting  thefe  colour  d  parts,defi:roy'd  their  coIours,which  feem'd  to  pro- 
ceed from  the  alteration  of  the  reflcdion  and  rcfradion.  Now,  though 
I  was  not  able  to  (ee  thofe  hairs  at  all  tranfparent  by  a  common  light,  yet 
by  looking  on  them  againft  the  Sun,  I  found  them  to  be  ting'd  with  a 
darkiih  rea  colour,  nothing  a-kin  to  the  curious  and  lovely  greens  and 
blues  they  exhibited. 

What  the  reafon  of  colour  feems  to  be  in  fuch  thin  plated  bodies,  I 
have  elfewhere  (hewn.  But  how  water  caft  upon  thole  threads  deftroys 
their  colours,  I  fuppofe  to  be  performed  thus  3  The  water  falling  upon 
thefe  plated  bodies  from  its  having  a  greater  congruity  to  Feathers  then 
the  Air,in(inuates  it  felf  between  thofe  Plates,and  fb  extrudes  theftrong 
reflefting  Air,  whence  both  thefe  parts  grow  more  tranfparent,as  the  Mi- 
crofc&^e  informs,  and  colourlefs  alio,  at  bcft  retaining  a  very  faint  and 
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dull  colour.  But  this  wet  being  wafted  away  by  the  continual  cvapora* 
tions  and  fteams  that  pafs  through  them  from  the  Peacock,  whil'/t  that 
Bird  is  yet  alive,  the  colours  again  appear  in  their  former  lufter,  the  if^ 
terjiitia  of  thefe  Plates  being  fiU'd  with  the  ftrongly  rcfleding  Air. 

The  beauteous  and  vivid  colours  of  the  Feathers  of  thisj  Bird,  bciag 
found  to  proceed  from  the  curious  and  cxceedir^  fmalnefi  and  finenefe 
of  the  reflefting  parts,we  have  here  the  rcafon  given  us  of  ail  thofe  gau- 
deries  in  the  apparel  of  other  Birds  alfo,  and  how  they  come  to  exceed 
the  colours  of  all  other  kinds  of  Animals,  befides  Infcfts  5  for  fince  (as  we 
bere.and  ellewhere  alfo  fliew)  the  vividnefs  of  a  colour,  depends  upon 
the  finencls  and  tranfparcncy  of  the  reflecting  and  refra(fting  parts,  and 
imctonx  Microfcepe  difcovers  to  us,  that  the  component  parts  of  fcsrthcrs 
are  ruch,and  that  the  hairs  of  Animals  are  otherwife^  and  fincewe  find 
alfo  by  the  Experiment  of  that  Noble  and  moft  Excelknt  Perfon  I  former-^ 
ly  named  ^  that  the  difference  between  SiJk  and  Flax,,  as  to  its  colour,  is 
nothing  elfe  (for  Flax  reduced  to  a  very  great  ffnencfi  of  parts,  both 
white  and  coloured,  appears  as  white  and  as  vivid  as  any  Silk,  butlofcs 
that  brightnefs  and  its  Silken  afpeft  as  foon  as  it  is  twiftcd  into  thread,by 
reafon  that  the  compOTient  parts,  though  very  finall  and  fine,  areyetpli^ 
able  flakes,  and  not  cylinders,  and  thencejby  twifting,  becoine  united  in* 
to  one  opacous  body,  whereas  the  threads  of  Silk  and  Feathers  retain 
their  luftre,  by  preferving  their  cylindrical  form  intire  without  mix* 
ing  5  fo  that  each  refiefted  and  refrafted  beam  that  compofej  the  glds 
of  Si  Ik,  prefer ves  its  own  property  of  modulating  the  light  intire)  ^  And 
fince  we  find  the  fame  confirmed  by  many  othei  Experiments  elfewhere 
mentioned,  I  think  we  may  fafely  conclude  this  for  an  Axiome,  that 
wherefoever  we  meet  with  tranfparent  bodies,  fpun  out  into  very  fine 
parts,  either  cleer,  or  any  ways  ting'd,  the  colours  rcfulting  from  fuch  a 
compejition  muft  neceflarily  be  very  glorious,  vivid,  and  clcer,  like  thofe 
of  Silk  and  Feathers.  This  may  perhaps  hint  fome  ufcfuU  way  of  making 
other  bodies,  befides  Silk,  be  fufceptible  of  bright  tinftures^  but  of  this 
onely  by  the  by. 

The  changeable  colour  d  Feathers  alfo  of  Ducks,  and  fevcral  other 
Birds,  I  have  found  by  examination  with  my  Microfcope^  to  proceed  firom 
much  the  fame  caules  and  textures. 


Obferv.  XXXVII,  Of  the  Feet  ofFYies^  and feverat other  In^ 

feas. 

THe  foot  of  a  Fly  (delineated  in  thefirft  Figure  of  the  7^.Sckem, 
which  reprefents  three  joints,  the  two  Tallons,  and  the  two  Pattens 
in  a  flat  pofture  5  and  in  the  fecond  Fignre  of  the  fame  Scheme^  which  re- 
prefents onely  one  joint,  the  Tallons  and  Pattens  in  another  pofture)  is 
ofamoft  admirable  and  curious  contrivance,  for  by  this  the  Flies  are  in- 
ablcd  to  walk  againft  the  fides  of  Glafs,  perpendicularly  upwards,  and  to 
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contamthemlelves  in  that  pofturc  as  long  as  they  pleafe^nayjto  walk  and 
(iifpend  themfelves  againft  the  under  furface  of  many  bodiesjas  the  ceiling 
of  a  room,  or  the  like,  and  this  with  as  great  a  feeming  facility  and  firm- 
nefs,  as  if  they  were  a  kind  oi Antipodes^  and  had  a  tendency  upwardsj  as 
wearefurethey  have  the  contrary,  which  they  alfo  evidently  difcovcr, 
in  that  they  cannot  make  themfelves  fo  light,  as  to  ftick  or  fufpcnd  them' 
(elves  on  the  under  furface  of  a  Glals  well  polilh'd  and  cleans'd  5  their 
fufpenfi on  therefore  is  wholly  to  be  afcrib'dto  fome  Mechanical  contri- 
vance in  their  feet  5  which,  what  it  is,  we  (hall  in  brief  explain,  by  (hew- 
ing, that  its  Mechanifm  confifts  principally  in  two  parts,  that  is,  firft  its 
two  Claws,  or  Tallons,  and  fccondly,  two  Palms,  Pattens,  or  Soles. 

The  two  Tallons  are  very  large,  in  proportion  to  the  foot,  and  hand- 
(bmly  Chap  d  in  the  manner  defcrib'd  in  the  figures^  by  A  B,  and  A  C, 
the  bigger  part  of  them  from  A  to  f/^,  is  all  hairy,  or  brifled,  but  to- 
ward the  top,  at  G  and  B  fmooth,  the  tops  or  points,  which  feem  very 
Iharp  turning  downwards  and  inwards,  are  each  of  them  mov'd  on  a  joint 
at  A,  by  which  the  Fly  is  able  to  open  or  fhutthemat  pleafure,  fo  that 
the  points  B  and  C  being  entered  in  any  pores^  and  the  Fly  endeavouring 
to  (hut  them,the  Claws  not  onely  draw  one  againft  another jand  lb  faften 
each  other,  but  they  draw  the  whole  foot,  GO  A  DD  forward,  fothat 
on  a  foft  footing,  the  tenters  or  points  G  G  G  G,  (whereof  a  Fly  has  about 
ten  in  each  foot,  to  wit,twoin  every  joint)  run  into  the  pores,if  they  find 
any,  or  at  Icaft  make  their  way  5  and  this  is  fenfible  to  the  naked  eye,  in 
the  feet  of  a  Chafer^  which,  if  he  be  fuffer'd  to  creep  over  the  hand,  or 
any  other  part  of  the  (kin  of  ones  body,  does  make  his  fteps  as  fenfible  to 
the  touch  as  the  fight. 

But  this  contrivance,as  it  often  fails  the  Chafer^  when  he  walks  on  hard 
and  clofe  bodies,  fo  would  it  alfo  our  Fly,  though  he  be  a  much  Icflcr, 
and  nimbler  creature,  and  therefore  Nature  has  furnifh'd  his  foot  with 
another  additament  much  more  curious  and  admirable,  and  that  is,  with 
a  couple  of  Palms,  Pattens  or  Soles  D  D,  the  ftrudture  of  which  is  this : 

From  the  bottom  or  under  part  of  the  laft  joint  of  his  foot,  K,  arife 
two  fmall  thin  plated  horny  lubftances,  each  confifting  of  two  fiat  pieces, 
D  D,  which  feem  to  be  flexible,like  the  covers  of  a  Book,  about  F  F,  by 
which  mcansjthe  plains  of  the  two  fides  E  £,^0  not  always  lie  in  the  fame 
plain,  but  may  be  fomctimes  ftiut  clofer,  and  fo  each  of  them  may  take  a 
little  hold  themfelves  on  abody^  but  that  is  not  all,for  the  under  fides  of 
thefe  Soles  are  all  be(et  with  fmall  brifles,  or  tenters,  like  the  Wire  teeth 
of  a  Card  ufed  for  working  Wool,  the  points  of  all  which  tend  for- 
wards, hence  the  two  Tallons  drawing  the  feet  forwards,  as  I  before 
hinted,  and  thefe  being  applied  to  the  furface  of  the  body  with  all  the 
points  looking  the  contrary  way,  that  is,  forwards  and  outwards,  if  there 
beany  irregularity  or  yielding  in  the  fiirface  of  the  body,  the  Fly  fu- 
Ipcnds  it  fclfvery  firmly  and  cafily,without  the  accels  or  need  of  any  (uch 
Sponges  fiird  with  an  imaginary  as  many  have,  for  want  of  good 

Glaflcs,  perhaps,  or  a  troublefome  and  diligent  examination,  iiippos'd. 
Now,  that  the  Fly  is  able  to  walk  on  Gla%  proceeds  partly  from  fome 
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mggednefiof  thefurface:  and  chiefly  from  a  kind  of  tamifhj  or  dirty 
foioaky  fubftancc,  which  adheres  f  o  the  furface  of  that  very  hard  body  3 
and  though  the  pointed  parts  cannot  penetrate  tht  fubftance  of  Glafs,ya 
may  they  find  pores  enough  in  the  tarnifli,  or  at  leaftmakc  them. 

This  Strudure  1  fomewhat  the  more  diligently  furvey  kI,  bec^uie  I 
could  not  well  comprehend,  how,  if  there  were  fuch  a  glutinous  matter 
in  thofe  fuppofed  Sponges^  as  moil-  (that  have  obfcrv'd  tliat  Objcft  in  a 
Microfcope)  have  hitherto  believ'djhow,  I  fay,  the  Fly  could  fo  readily  un- 
glew  and  loofen  its  feet :  and,  becuufc  I  have  not  found  any  other  crea- 
ture to  have  a  contrivance  any  ways  like  it,  and  chiefly,  that  we  might 
notb^  caft  upon  unintelligible  explications  of  the  Vhdenomefia.  of  Nature, 
at  leaft  others  then  the  true  ones,  where  our  (enies  were  able  to  fbrnilh 
us  with  an  iritelligible,  radonalland  true  one. 

Somewhat  a  like  contrivance  to  this  of  Flies  fhall  we  find  in  moft  other 
Animak,  fuch  as  all  kinds  of  Flies  and  cale-wing'd  creatures,  nay,  in  a 
Flea,  an  Animal  abundantly  fmaller  then  this  Fly.  Other  creatures,  as 
Mites,  the  Land-Crab,  &c.  have  onely  one  frtiali  very  (harp  Tallon 
at  the  end  of  each  of  their  legs,  which  all  drawing  towards  the  center  or 
middle  of  their  body,  inable  thefe  exceeding  light  bodies  to  fufpend  and 
faften  thcmfelvcs  to  almoft  any  furface. 

Which  how  they  are  able  to  do,  will  not  feem  ftrange,  if  we  confider, 
firft,  how  little  body  there  is  in  one  of  thefe  creatures  compared  to  their 
fuperficics,  or  outfide,their  thicknefs,  perhaps,  oftcntimes,not  amounting 
to  the  hundredth  part  of  an  Inch :  Next,  the  ftrength  and  agility  of  theie 
creatures  corapar'd  to  their  bulk,  being,  proportionable  to  their  bulk, 
perhapSi  an  hundred  times  frronger  then  an  Horfe  or  Man.  And  thirdly, 
if  wt  confider  that  Nature  does  always  appropriate  the  innriiments,  lb 
as  they  are  the  moft  fit  and  convenient  to  perform  their  offices,  and  the 
moft  nmple  and  plain  that  poflibly  can  be  5  this  we  may  fee  further  veri- 
fy'dalfo  in  the  foot  of  aLoufe  which  is  very  much  differing  from  thofel 
have  been  dcfcribing,  but  more  convenient  and  ncceffary  for  the  place 
of  its  habitation,  each  of  his  leggs  being  footed  with  a  couple  of  fmalf 
claws  which  he  can  open  orfhutat  pleafnre,  fhap'd  almoft  like  the  claws 
of  a  Lobfter  or  Crab,but  with  appropriated  contrivances  for  his  peculiar 
ufej  which  being  to  move  its  body  to  and  fro  upon  the  hairs  of  the  crea- 
ture it  inhabits,  Nature  has  flimilli  d  one  of  its  claws  with  joints,  almoft 
like  the  joints  of  a  man's  fingers,  lb  as  thereby  it  is  able  to  encompafs  or 
gra^  a  hair  as  firmly  as  a  man  can  a  ftick  or  rope. 

Nor,  is  there  a  Ids  admirable  and  wonderfull  Akchanifm  in  the  foot 
©fa.  Spider,  whereby  he  is  able  to  fpin,  weaVe,  and  climb,  or  run  on  his 
curious  tranfparent  clew,  of  which  I  fhall  fay  more  in  the  defcription  of 
that  Animal. 

And  to  conclude,  we  fhall  in  all  things  find,  that  Nature  does  not 
onely  work  Mechamcally,  but  by  fuch  excellent  and  moft  compendi- 
ous, as  well  as  ftupcndious  contrivances,  that  it  were  impofTible  for  all 
the  reafbn  in  the  world  to  find  out  any  contrivance  to  do  the  fame  thing 
that  fhould  have  more  convenient  properties.  And  cat*  any  be  fo  fottifh, 
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as  tothmk  all  thofe  things  the  produftioDs  of  chance?  Certainlyj ei- 
ther their  Ratiocination  muft  be  extremely  depraved^or  they  did  never 
attentively  confidcr  and  contemplate  the  Works  of  the  Al-mighty. 


Obfcrv.  XXXVIII.  Of  the  StruUure  and  motion  oftbeWtngB 
ofFlics. 

npHe  Wings  of  all  kinds  of  Infeds  j  arc ,  for  the  moft  part ,  very 
beautifuU  Objeds,  and  afford  no  lefs  pleafing  an  Ob  jeft  to  the  mind 
to  (peculate  uponjthen  to  the  eye  to  behold.  This  of  theblucFlyjamong 
the  reft,  wants  not  its  peculiar  ornaments  and  contrivances  ^  it  grows 
ont  of  the  Thorax,  or  middle  part  of  the  body  of  a  Fly,  and  is  feated  a 
little  beyond  the  center  of  gravity  in  the  body  towards  the  head,  but 
that  Excentricly  is  curioudy  balanc'd  5  firft,  by  the  expanded  Area  of  the 
wings  which  lies  all  more  backwards  then  the  root,  by  the  motion  of 
them,whereby  the  center  of  their  vibration  is  much  more  backwards  to- 
wards the  tail  of  the  Fly  then  the  root  of  the  wing  is.  What  the  vibra- 
five  motion  of  the  wings  is,  and  after  what  manner  they  arc  moved,  I 
have  endeavoured  by  many  trials  to  find  out :  And  for  the  firft  manner 
of  their  motion,  I  endeavoured  to  obferve  fcveral  of  thole  kind  of  finall 
Ipinning  Flies,  which  will  naturally  fulpend  themfelves,  as  it  were,  pois'd 
and  fteady  in  one  place  of  the  air,  without  rifing  or  falling,  or  moving 
forwards  or  backwards  5  for  by  looking  down  on  thofe,  I  could  by  a  kind 
of  faint  fliadow,  perceive  the  utmoft  extremes  of  the  vibrative  moti- 
on of  their  wings,  which  (hadow,  whil'ft  they  lb  endeavoured  to  fofpend 
themfelves,  was  not  very  long,  but  when  they  endeavour'd  to  flie  for- 
ward s,it  was  fomewhat  longer ,  ncxt,I  tried  it,by  fixing  the  leggs  of  a  Fly 
upon  the  top  of  the  ftalk  of  a  feather,  with  Clew,  Wax,  &c.  and  then 
making  it  endeavour  to  flie  away  5  for  being  thereby  able  to  view  it  in 
any  pofture,  I  collected  that  the  motion  of  the  wing  was  after  this  man- 
ner. 1  he  extreme  limits  of  the  vibrations  were  uiually  fomewhat  about 
the  length  of  the  body  diftant  from  one  another,  oftentimes  ftiortcr,and 
fometimes  alfo  longer  5  that  the  formoft  limit  was  ufoally  a  little  above 
the  back,and  the  hinder  fomwhat  beneath  the  belly  ^between  which  two 
limits,  if  one  may  ghefs  by  the  found,  the  wing  feem'd  to  be  mov'd  for- 
wards and  backwards  with  an  equal  velocity :  And  if  one  may  (from  the 
fliadow  or  faint  reprefontation  the  wings  afforded,  and  from  theconfide- 
ration  of  the  nature  of  the  thing  )  ghefi  at  the  pofture  or  manner 
of  the  wings  moving  betweecn  them,it  feem'd  to  be  this;  The  wing 
being  fuppos'd  placed  in  the  upmoft  limit,  feems  to  be  put  fo  that  the 
plain  of  it  lies  almoft  horizontals  but  onely  the  forepart  does  dip  a  little, 
or  is  fomewhat  more  depreft,  in  this  pofition  is  the  wing  vibrated 
or  mov'd  to  the  lower  limit,  being  almoft  arrived  at  the  lower  li- 
mit,  the  hinder  part  of  the  wing  moving  fomewhat  fafter  then  the 
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former,  the  Area  of  the  wing  begins  to  dip  behind,  and  in  that  pofture 
feenis  it  to  be  mov'd  to  the  upper  limit  back  again,  and  thence  back 
again  in  the  firft  pofturejthe  former  part  of  the^re^  dipping  againjas  it  is 
ihoved  downwards  by  means  of  the  quicker  motion  of  the  main  ftem 
which  terminates  or  edges  the  forepart  of  the  wing.  And  thefe  vibrati 
ons  or  motions  to  and  fro  between  the  two  limits  feem  fo  fwift,  that  'tis 
very  probable  (from  the  found  it  affords,  if  it  becompard  with  the  vi- 
bration of  a  mufical  ftring^  tun'd  unilbn  to  it)  it  makes  many  hundreds, 
if  not  Ibme  thouiands  of  vibrations  in  a  fecond  minute  of  time.  And,  if 
we  may  be  allow'd  to  ghels  by  the  found,  the  wing  of  a  Bee  is  yet  more 
fwift,  for  the  tone  is  much  more  acute,  and  that,  in  all  likelihood,  pro- 
ceeds from  the  exceeding  fwift  beating  of  the  air  by  the  (mall  wing. 
And  it  fceras  the  more  likely  too,  becaufe  the  wing  of  a  Bee  is  lefs  in  pro  - 
portion  to  its  body,then  the  other  wing  to  the  body  of  a  Fly  5  fo  that  for 
ought  I  know,  it  may  be  one  of  the  quickefi:  vibrating  jpontaneous  moti- 
ons of  any  in  the  world  ^  and  though  perhaps  there  may  be  many  Flies  in 
other  places  thatafibrd  a  yet  more  (hrill  noife  with  their  wings,  yet  'tis 
moft  probable  that  the  quickeft  V^X2.tmgjpontaneous  motion  is  to  be 
found  in  the  wing  of  fome  creature.  Now,  if  we  confider  the  exceeding 
quicknefs  of  thefe  Animal  (pirits  that  muft  caufe  thefe  motions,  we  cannot 
chufe  but  admire  the  exceeding  vividnefs  of  the  governing  faculty  or 
Anima.  of  the  Infed*,  which  is  able  to  difpofe  and  regulate  fo  the  the  mo- 
tive faculties,  as  to  caufe  every  peculiar  organ,  not  onely  to  move  or  a^ 
fo  quick,  but  to  do  it  alfo  fo  regularly. 

Whifft  I  was  examining  and  confidering  the  curious  Mechanifin  of  the 
wings,  I  obferv'd  that  under  the  wings  of  moft  kind  of  Flies^  Bees,  ^c. 
there  were  plac'd  certain  pendulums  or  extended  drops  (as  I  may  fo  call 
them  from  their  relembling  motion  and  figure)  for  they  much  refcmbled 
a  long  hanging  drop  of  fome  tranfparent  vifcous  liquor  5  and  I  obferved 
them  conftantly  to  move  juft  before  the  wings  of  the  Fly  began  to  move, 
fo  that  at  the  firft  fight  I  could  not  but  ghefs,  that  there  was  fome  excel- 
lent ufe^  as  to  the  regulation  of  the  motion  of  the  wing,  and  did  phancy, 
that  it  might  be  fomething  like  the  handle  of  a  Cock,  which  by  vibra- 
ting to  and  fro,might,as  'twcre.open  and  fhut  the  Cock,and  thereby  give 
a  paflage  to  the  determinate  influences  into  the  Mufcles  5  afterwards,up- 
on  fome  other  trials,!  fiippos'd  that  they  might  be  for  fome  ufe  in  refpira- 
tion,  which  for  many  reafons  I  fiippofc  thofe  Animals  to  ufe,  and,  me 
thought,  it  was  not  very  improbable,  but  that  they  might  have  conve- 
nient pafiages  under  the  wings  for  the  emitting,  at  leaftjof  the  air,  if  not 
admitting,  as  in  the  gills  of  Fifhes  is  moft  evident  5  or,  perhaps,  this  Vm- 
dnlum  might  be  fomewhat  like  the  ftaffto  a  Pump,  whereby  thefe  crea- 
tures might  exercifc  thtiiAKalogus  lungs,  and  not  only  draw  in,  but  force 
out,the  air  they  live  by :  but  thefe  were  but  con)eftures,and  upon  further 
examination  fcem'd  lefs  probable. 

The  fabrick  of  the  wing,as  it  appears  through  a  moderately  magnify- 
ing Mcrofcepejetms  to  be  a  body  confifHng  of  two  parts,as  is  vifible  in  the 
^Jigitre  of  the  2^,Schimeyaiad  by  the  iJcigwi  of  the  iLSchim^-^  the  one  is 
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a  quilly  or  Eqny  fubftancejConfifting  of  fevcral  longjOender  and  variouQy 
bended quiUs  or  wires, fomething  relibmbling  the  veins  of  leaves,  thefe 
^ire,  as  twerCjthe  finns  or  quills  which  ftifFen  the  whole  Area,  and  keep 
the  other  part  diftended^  which  is  a  very  thin  tranfparent  fkin  or  mem- 
brane varioufly  folded,  and  platted,  but  not  very  regularly,  and  is  be- 
fides  exceeding  thickly  beftuck  with  innumerable  fmall  brifles,  which 
are  onely  perceptible  by  the  bigger  magnifying  Microfcope,  and  not 
with  that  neither,  but  with  a  very  convenient  augmentation  of  (ky- 
light  projected  on  the  Objeft  with  a  burning  Glafs,  as  I  have  elfewhere 
(hew  d,  or  by  looking  through  it  againft  the  light. 

In  fteed  of  thefe  finall  hairs,  in  feveral  other  Flies,  there  are  inOnite  of 
fmall  Feathers,  which  cover  both  the  under  and  upper  fides  of  this  thin 
film  as  in  almoft  all  the  forts  of  Butterflies  and  Moths;  and  thofe  final!  parts 
are  not  onely  fbapd  very  much  like  the  feathers  of  Birds,  but  likethofe 
variegated  with  all  the  variety  of  curious  bright  and  vivid  colours  ima- 
ginable 5  and  thofe  feathers  are  likewife  fo  admirably  and  delicately 
rang'd,as  to  compofe  very  fine  flourilhings  and  ornamental  paintingSjIike 
Turkic  zx\d.  Pe>^4»  CarpetSjbut  of  farmorefurpaffing  beauty,  as  is  evident 
enough  to  the  naked  eye,  in  the  painted  wings  of  Butterflies,  but  much 


Intermingled  likewife  with  theie  hairs,  may  be  perceived  multitudes 
of  little  pits,  or  black  fpots,in  the  exended  membrane,  which  feem  to  be 
the  root  of  the  hairs  that  grow  on  the  other  fide  5  thefe  two  bodies  feem 
diipers'd  over  the  whole  furface  of  the  wing. 

The  hairs  are  beft  perceiv'd,by  looking  through  it  againft  the  light, 
or,  by  laying  the  wing  upon  a  very  white  piece  of  Paper,  in  a  conve- 
nient light,  for  thereby  every  little  hair  moft  maniieftly  appears,  a 
Specimeftr  of  which  you  may  obferve  drawn  in  the  fourth  Figure  of 
the  23.  Scheme,  A  CD,  EF  whereof  reprefent  fome  parts  of  the 
bones  or  quills  of  the  wing,  each  of  which  you  may  perceive  to  be 
cover'd]  over  with  a  multitude  of  fcales,  or  brifles,  the  former  A  B, 
is  the  biggefl:  ftem  of  all  the  wing,  and  may  be  properly  enough  eall'd 
the  cut-air,  it  being  that  which  terminates  and  ftifFens  the  formoft  edge 
of  the  wing  ^  the  fore-edge  of  this  is  arm'd  with  a  multitude  of  little 
brifles,  or  Tenter-hooks,  in  fome  ftanding  regular  and  in  order,  in 
others  not  5  all  the  points  of  which  are  direftcd  from  the  body  to- 
wards the  tip  of  the  wing*,  nor  is  this  edge  onely  thus  fring'd ,  but 
even  aU  the  whole  edge  of  the  wing  is  cover  d  with  a  fraall  (Hnge, 
confifting  of  fliort  and  more  flender  brifles. 

ThiiSubjedjhadltime,  would  aflbrd  excellent  matter  for  the  con- 
templation of  the  nature  of  wings  and  of  flyings  but,becanfelinay, 
perhaps,  get  a  more  convenient  time  to  profecute  that  fpeculation,  and 
recoiled  Sveral  Obfeivations  tbati  have  made  of  that  particular.  I  (ball 
at  prefcnt  proceed  to 


Obfcfv. 


MlCROGRAPHl  A. 


Obfcrv.  XXXIX.  Of  the  Eyes  and  Hea  J  of  a  Grey  dronc^Vly, 
and  of  feveral  other  creatures. 

I took  a  large  grty  Drore-Ffy^thm  had  a  large  head,  but  a  fmall  and 
(lender  body  in  proportion  to  it5and  cutting  otT  its  head,  I  fix'd  it  with 
the  forepart  or  face  upwards  upon  my  Objed  Plate  (this  I  made  choice 
of  rather  then  the  head  of  a  great  blue  Fly  5becaufe  my  enquiry  being  now 
about  the  eyes,!  found  this  Fly  to  have,  firttihe  biggeft  clufters  of  eyes 
in  proportion  to  hts  head,  of  any  fmall  kind  of  Fly  that  I  have  yet  fecn,  it 
being  fomewhat  inclining  towards  the  make  of  the  large  Dragdn-Flks, 
Next,  becaule  there  is  a  greater  variety  in  the  knobs  or  balls  of  each 
clufterjthenisof  any  fmall  Fly)  Then  examining  it  according  to  my  ufual 
manner,  by  varying  the  degrees  of  lighc,  and  altering  itspohtion  to  each 
kinde  of  light,  I  drew  that  reprefentation  of  it  which  is  delineated  in 
the  24.  Scheme^  and  found  thcfe  things  to  be  as  plain  and  evident,  as 
notable  and  pleafint. 

Firji^  that  t'he  greateft  part  of  the  facc,nay5of  the  hcadjWas  nothing  clfe 
but  two  large  and  p  otuberunt  bunchesjOr  fromwcm^^^is^k  B  C  D  E  A,the 
liu-face  of  each  of  which  was  all  cover  d  over,  or  ftiap'd  into  a  multitude 
of  fmall  Hemifiheres^phc'd  in  a  tn agonal  order ,that  being  the  cloiejfland 
moft  compafted,  and  in  that  order,  rang'd  over  the  whole  furfaceof  the 
eye  in  very  lovely  rows^between  each  of  which,  as  is  neceflary,  were  left 
long  and  regular  trenches,  the  bottoms  of  every  of  whichj  were  perfe<^tly 
intire  and  not  at  all  perforated  or  drill'd  through,  which  I  mofl:  certainly 
was  afliired  of,  by  the  regularly  refleded  Image  of  certain  Objedjs  which 
I  mov'd  to  and  fro  between  the  head  and  the  light.  And  by  examining 
the  Corttea  or  outward  Ikin,  after  I  had  flript  it  off  from  the  feveral  fub- 
ftances  th^t  lay  within  it,and  by  looking  bcth  upon  the  irfide  and  againft 
the  light. 

f^ext,  that  of  thole  multitudes  of  Hewjjphcres^  there  were  obfervablc 
two  degrees  of  bignefs^  the  half  of  them  that  were  lowcrmoftjand  look'd 
toward  the  ground  or  their  own  leggs,  namely^  CD E,  CDE  being  a 
pretty  deal  Imaller  then  the  other,  namely,  A  B  C  E,  A  B  C  E,  that  look'd 
upward,  and  lide-ways^or  forerightjand  backward,  which  variety  I  have 
not  found  in  any  other iinall  Fly. 

thirdly ^  that  every  one  of  thele  Hemijpheres^zs  they  feem'd  to  be  pret- 
ty neer  the  true  fhape  of  a  Hemifphcre^  fb  was  the  furface  exceeding 
Imooth  and  regular,  reflefting  as  exaft,  regular,  and  perfect  an  Image  of 
any  Objeft  from  the  furface  of  them,  as  a  fmall  Ball  of  Quick-filvcr  of 
that  bigncls  would  do,  but  nothing  neer  fo  vivid,  the  tefledion  from  thefe 
being  very  languid,  much  like  the  reflexion  from  the  outfidc  of  Watci, 
Glalsj  Cryftal,  &c.  In  lb  much  that  in  each  of  thefe  Hemifphetes^  \  have 
been  able  to  difcgver  a  Land-(cape  of  thofc  things  which  lay  before  my 

window. 
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window,  one  thing  of  which  was  a  large  Tree,  whofe  trunk  and  top  I 
could  plainly  difcover,  as  I  could  alfo  the  parts  of  my  window,  and  my 
hand  and  fingers,  if  I  held  it  between  the  Window  and  the  Objed^  a 
iniaU  draught  of  nineteen  of  which,  as  they  appear'd  in  the  bigger  Mag- 
nifying-glafs  to  refled  the  Image  of  the  two  windows  of  my  Chamber^ 
are  delineated  in  the  third  Figure  of  the  25.  Scheme. 

Fourthly^  that  thefe  rows  were  fo  difpos  d,  that  tnere  was  no  (quarter 
vifible  from  his  head  that  there  was  not  fome  of  thefe  Hemijpheres  dircd^ed 
againft ,  fothat  a  Fly  may  be  truly  faid  to  have  an  eye  every  way^  and  to 
be  really  circumjpe&.  And  it  was  turther  obfervable,  that  that  way  where 
the  trunk  of  his  body  did  hinder  his  profped  backward,  thefe  frotuhe- 
ranees  were  elevated,  as  it  were,  above  the  plain  of  his  ftiouldersand 
back,  lb  that  he  was  able  to  fee  backwards  alfo  over  his  back. 

Fifthly^  in  living  Flics,  I  have  obferv'd,  that  when  any  Imall  mote  or 
duft, which  flies  up  and  down  the  air,  chances  to  light  upon  any  part  of 
thefe  knobs,  as  it  isfurc  toftick  firmly  to  it  and  not  fall,  though  through 
the  Mcrofcepc  it  appears  like  a  large  ftone  or  ftick  (which  one  would  ad- 
mire,efpedally  fince  it  is  no  ways  probable  that  there  is  any  wet  or  gluti- 
nous matter  upon  thefe  Hemijpheres^hut  I  hope  I  (hall  render  the  reafon  in 
another  place)  fo  the  Fly  prefently  makes  u(e  of  his  two  fore-feet  in  ftead 

eye-lids,  with  which ,  as  with  two  Brooms  or  Brufties,  they  being 
all  bcftuck  with  Brifles,  he  often  fweeps  or  brufhes  off  what  ever  hinders 
the  profpeft  of  any  of  his  Hemijpheres^  and  then,  to  free  his  Itggs  fi"om 
that  dirt,herubs  them  one  againft  another.the  pointed  Brides  or  Tenters 
of  which  looking  both  oneway,  the  rubbing  of  them  to  and  fro  one 
againft  another,  does  cleanfc  them  in  the  fame  manner  as  I  have  obferv'd 
thofe  that  Card  Wool,  to  cleanfe  their  Cards,  by  placing  their  Gardsij  fo 
as  the  teeth  of  both  look  the  fame  way,and  then  rubbing  them  one  againft 
another.  In  the  very  fame  manner  do  they  brufti  and  cleanfe  their  bodies 
and  wings,  as  1  fhall  by  and  by  fhew  5  other  creatures  have  other  contri- 
vances for  the  cleanfing  and  cleering  their  eyes. 

Sixthly^  that  the  number  of  the  Pearls  or  Hentifpheres  in  the  clufters 
of  this  Fly,  wasneer  14000.  which  I  judged  by  numbering  certain  rows 
of  them  fcveral  ways,  and  cafting  up  the  whole  content ,  accounting 
each  clufter  to  contain  about  (even  thouland  Pearls,  three  thoufand 
of  which  were  of  a  cize,  and  conlequently  the  rows  not  fo  thick,  and 
the  foure  thoufand  I  accounted  to  be  the  number  of  the  fmaller  Pearls 
next  the  feet  and  probefiis.  Other  Animals  I  obferv'd  to  have  yet  a 
greater  number,  as  the  Dragon-Fly  or  Adderbolt  :  And  others  to  have  a 
imich  leis  company,  as  an  Ant^  &c.  and  feveral  other  fmall  Flies  and 
Infers. 

Seventhly  ^th2X  the  order  of  thefe  cies  or  Nemijpheres  was  altogether  (furi- 
ous and  admirablcjthey  being  plac'd  inallkind  of  Flies,and  animals, 
in  a  moft  curious  and  regular  ordination  of  triangular  rows,  in  which  or- 
der they  are  rang'd  the  ncereft  together  that  poflibly  they  can,  and  con- 
fcquently  leave  the  leaft  pits  or  trenches  between  them.  But  in  shrimps^ 
Crav^esy  Lsbfters^  and  fiich  kinds  of  Cr»^<»f      water  Animals^  I  have 

yet 
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yet  obferv'd  them  rang'd  in  a  quadrangular  wrder,  the  rows  cutting  each 
other  at  right  anglesjwbich  as  it  admits  of  a  lefs  number  of  Pearls  in  equal 
furfaces  fo  have  thofe  creatures  a  recompence  made  them,  by  having 
their  eyes  a  little  movable  in  their  heads,  which  the  other  altogether 
want.  So  infinitely  wife  and  provident  do  wc  find  all  the  Difpenfations  iii 
Nature,  that  certainly  Epcurus,  and  his  followers,  muft  very  little  have 
confider'd  them,  who  afcrib'd  thofe  things  to  the  production  of  chance, 
that  wil.to  a  more  attentive  confidererjappear  the  products  of  the  higheft 
Wildora  and  Providence. 

Upon  the  Anatomy  or  DifTedion  of  the  Head,  1  obferv'd  thefe  par- 
ticulars : 

Firft,  that  this  outward  Ikin,  like  the  Ccmea  of  the  eyes  of  the  greater 
Animals,  was  both  flexible  and  traniparcrrt,  and  fccm'd,  through  the  A/i- 
trofiofe^  peifcctly  toreferoble  the  very  fubftance  of  the  Co  r»e^  of  a  man  s 
eye>  for  having  cut  out  the  clufter,  and  remov'd  the  dark  and  mucous 
ftuffthat  is  fubjacent  to  it,  I  could  fee  it  tranfparent  like  a  thin  piece  of 
(kin,  having  as  many  cavities  in  the  infidexjf  it,  and  rang'd  in  the  lame 
order  as  it  had  protuberdnces  on  the  outfide,and  this  propriety ,1  found  the 
»ame  in  all  the  Animals  that  had  it,  whether  Flies  or  Shell-Fifb. 

Secondly,  I  found  that  all  Animak  that  I  have  obferv'd  with  thofe  kind 
of  eyes,  have  within  this  Comea^  a  certain  clcer  liquor  or  )uice,  though  in 
a  very  little  quantity,  and, 

I  obferv'd  thirdly,  that  within  that  cleer  liquor,  they  had  a  kind  of 
dark  mncous  lining,  which  was  all  fpread  round  within  the  cavity  of  the 
clufter,  and  {cem'd  very  necr  ad)oining  to  it,  the  colour  of  which,  in 
fome  Flies,wasgrey5  in  others,  blacky  in  others  red  s  inothers,ofamix'd 
colour  i  in  others,fpottcd  y  and  that  the  whole  clufters,  when  look'd  ori 
whil'ft  the  Animal  was  living,  or  but  ncwiy  kill'd,  appear'd  of  the  fame 
colour  that  this  coat  (as  I  may  lb  call  it)  appear'd  of,  when  that  outward 
fkin,  or  Cornea^wzs  remov'd. 

Fourthly,  that  the  reft  of  the  capacity  of  the  clutters  was  in  Ibroe,  as 
in  Dragon  Flies,  c^r.  hollow,  or  empty  ^  in  others  fill'd  with  fome  kind 
of  fubftapce  5  in  blue  Flies,with  a  reddifti  mufculous  fubftance,  with fibres 
tending  firom  the  center  or  bottom  outwards ,  and  divers  other, with  va* 
nous  and  difFerir^  kinds  of  fubftances; 

That  this  curious  contrivance  is  the  organ  of  light  to  all  thofe  various 
CrHjiacems  Animals,  which  are  furnifti'd  with  it,  I  think  we  need  not 
doubt,  if  wc  confider  but  the  feveral  congruitie^  it  has  with  the  eyes  of 
greater  creatures. 

As  firft,  that  it  isfurmfti'd  with  a  C^r^^^^with  a  tranfparent  hnmonr^2iVid. 
with  a  uvea  or  retina^  that  the  Figure  of  each  of  the  fmall  Hemijphens  are 
very  spherical^  exadly  polifb'd,  and  moft  vivid,  lively  and  plump,whei» 
the  Animal  is  iiving,as  in  greater  Animalsjand  in  like  manner  dulljflaccid, 
and  irregular,  or  fhrunk,when  the  Animal  is  dead. 

Next,  that  thofe  creatures  that  arc  furnifh^d  with  it,  have  no 
other  organs  that  have  any  refemblance  to  the  known  eyes  of  other 
creature?. 

B  b  Thirdly 


MiCROGR  AP  HI  A. 

Thirdly ^that  thofe  which  they  call  the  eyes  of  Crabs,Lobftcrs5Shrimps, 
and  the  like,  and  are  really  fo,  are  Hemifpherd^  almofi:  in  the  fame  mm- 
ner  as  thefe  of  Flies  are.  And  that  they  really  are  fo,  I  have  very  often 
try'd,  by  cutting  off  thefe  little  movable  knobs,  and  putting  the  creature 
again  into  the  water,  that  it  would  fwim  to  and  fro,  and  move  up  and 
down  as  well  as  before,  but  would  often  hit  it  felf  againft  the  rocks  or 
ftones,  and  though  I  put  my  hand  juft  before  its  head,  it  would  not  at 
all  ftart  or  fly  back  till  I  touch'd  it,  whereas  whil'ft  thofe  were  remain- 
ing, it  would  ftart  back,and  avoid  my  hand  or  a  ftick  at  a  good  diftancc 
before  it  touch'd  it.  And  if  in  cruflaceous  Sea-animals,  then  it  feems  very 
probable  alfo,that  thefe  knobs  are  the  eyes  in  crufiaceomJnk^^s,  which  are 
alfo  of  the  fame  kind,  onely  in  a  higher  and  more  aftive  Element ,  this  the 
conformity  or  congruity  of  many  other  parts  common  to  either  of  them, 
will  ftrongly  argue,their  crnjiaceous  armour,thcir  number  of  leggSjWhich 
are  fix,  befidethe  two  great  claws,  which  anfwer  to  the  wings  inlnfefts^ 
and  in  all  kind  of  Spiders,  as  alfo  in  many  other  Infeds  that  want  wings, 
we  (hall  find  the  compleat  number  of  them,  and  not  onely  the  number, 
but  the  very  ftiape,  figure,  joints,  and  claws  of  Lobfters  and  Crabs,  as  is 
evident  in  Scorpions  and  Spiders,  as  is  vifible  in  the  lecond -F/g»re  of  the 
3  i,Sckeme^3in&  in  the  little  Mite-wormjWhich  I  call  a  Land-crab,delcrib'd 
in  the  fecond  Figure  of  the  35.  Scheme }yxit  in  their  manner  of  generation 
being  oviparous,  &c.  And  it  were  very  worthy  obfervation,  whether 
there  be  not  fome  kinds  of  transformation  and  metamorphofis  in  the  fe- 
veralftates  o{  crnjiaceous  water-animals,  as  there  is  in  feycral  forts  of  In- 
fers 5  for  if  fuch  could  be  met  withjthe  progrefs  of  the  variations  would 
be  much  more  confpicuous  in  thofe  larger  Animals,  then  they  can  be  in 
any  kind  of  Infe(rts  our  colder  Climate  affords. 

Thefe  being  their  eyes,  it  affords  us  a  very  pretty  Speculation  to  con- 
template their  manner  of  vifion,  which,  as  it  is  very  differing  from  that  of 
biocular  Animals,  fo  is  it  not  lels  admirable. 

That  each  of  thefe  Pearls  or  Hejmjpheres  is  a  pcrfed:  eye,  I  think  we 
need  not  doubt,  if  we  confider  onely  the  outfide  or  figure  of  any  one  of 
them,  for  they  being  each  of  them  cover'd  with  a  tranfparent  protube- 
rant Cornea^  and  containing  a  liquor  within  them,  refembling  the  watry 
or  glafiie  humours  of  the  eye,  muft  neceflarily  refraft  all  the  parallel 
Rays  that  fall  on  them  out  of  the  air,  into  a  point  notfarr  diftant  within 
them,  where  (in  all  probability)  the  Retwa  of  the  eye  is  placed^and  that 
opacous,  dark,  and  mucous  inward  coat  that  (I  formerly  fhew'd)  I  found 
to  fubtend  the  concave  part  of  the  clufter  is  very  likely  to  be  that  tu- 
nick  or  coat,  it  appearing  through  the  Microfcope  to  be  plac'd  a  little 
more  than  a  Diameter  of  thofe  Pearls  below  or  within  the  tunica  cornea. 
And  if  fo,  then  is  there  in  all  probability,  a  little  Pifture  or  Image  of  the 
objefts  without,  painted  or  made  at  the  bottom  of  the  Retina  againft 
every  one  of  thofe  Pearls,  fo  that  there  are  as  many  impreliions  on  the 
Retina  ox  opacous  Ikin,  as  there  are  Pearls  or  Hemijpheres  on  the  clufter. 
But  becaufe  it  is  impolfible  for  any  protuberant  furfece  whatfocver,  whe- 
ther Jpharial  or  other,  fo  to  refraft  the  Rays  that  come  from  farr  remote 

lateral 
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lateral  points  of  any  Objeft  as  to  colled  them  againjand  unite  them  each 
in  a  diftind^  pointjand  that  onely  thofe  Rays  which  come  from  fome  point 
that  lies  in  the  Axis  of  the  Figure  produced ,  are  fo  accurately  re- 
fraded  to  one  and  the  fame  point  again,  and  that  the  Ray Sjtheftir* 
thcr  they  are  remov'd,  the  more  imperfed  is  their  refraded  confluence  5 
It  follows  therefore,  that  onely  the  Picture  of  thofe  parts  of  the  external 
objeds  that  lie  in,  or  neer,  the  Axk  of  each  Hemifihere,  are  difcernably 
painted  or  made  on  the  Reth/a  of  each  Hewjjphere^  and  that  therefore 
each  of  them  can  diftinftlyfenfate  or  fee  onely  thcfe  parts  which  are  very 
neer  perpendicularly  cppos'd  to  it,  or  lie  in  or  neer  its  optick  Axk* 
Now,  though  there  may  be  by  each  of  thefe  eye-pearlsja  reprefentation 
to  the  Animal  of  a  whole  Hcmifihere  in  the  fame  manner  as  in  a  man  s  eye 
there  is  a  pidure  or  (enfation  in  the  Retina  of  all  the  objefts  lying  almoft 
in  an  Hemifphcre  5  yet,  as  in  a  man's  eye  alfo,  there  are  but  fome  very- 
few  points  which  liyng  in,  or  neer,  the  optick  Axis  are  diftinftly  difr 
cern'd ;  So  there  may  be  multitudes  of  Pidures  made  of  an  Objed  in 
the  feveral  Pearls,  and  yet  but  one,  or  fome  very  few  that  are  diftind  5 
The  reprefentation  of  any  objed  that  is  made  in  any  other  Pearl,  but  that 
which  is  diredly,or  very  neer  dired:ly,oppos'd,being  altogether  confus'd 
and  unable  to  produce  a  diftindb  vifion. 

So  that  we  ke,that  though  it  has  pleas'd  the  All-wife  Creator,  to  in-i 
due  this  creature  with  fuch  multitudes  of  eyes,  yet  has  he  not  indued  it 
with  the  faculty  of  feeing  more  then  another  creature  ,  for  whereas  this 
cannot  move  his  hcad,at  leaft  can  move  itvery  little, without  moving  his 
whole  body ^hiocfilar  creatures  can  in  an  inftant  (or  the  twinkling  an 
eye^  which,  being  very  quick,  is  vulgarly  ufed  in  the  fame  fignification) 
mov«  their  eyes  fo  as  to  direft  the  optick  Axis  to  any  pointy  nor  is  it 
probable,  that  they  are  able  to  lee  attentively  at  one  time  more  then  one 
Phyfical  point  ^  for  though  there  be  a  diftind:  fmage  made  in  every  eye, 
yet  'tis  very  likely,that  the  obferving  faculty  is  only  imploy'd  about  fome 
one  ob jed:  for  which  they  have  moft  concern. 

Now,  as  we  accurately  diftinguifh  the  fite  or  pofition  of  an  Objed 
by  the  motion  of  the  Mufcles  of  the  eye  requifite  to  put  the  optick  Line 
in  a  dired  pofition,and  confufedly  by  the  pofition  of  the  imperfed  Pidure 
of  the  objcd  at  the  bottom  of  the  eye  5  fo  are  thefe  crufiaceous  creatures 
abk  to  judge  confufedly  of  the  pofition  of  objeds  by  the  Pidure  or  im- 
prefEon  made  at  the  bottom  of  theoppofite  Pearl,  and  diftindly  by  the 
removal  of  the  attentive  or  obferving  faculty,  from  one  Pearl  to  another^ 
but  what  this  faculty  is  as  it  requires  another  place,  fo  a  much  deeper  fpe* 
culation.  NoWjbccaufcit  were  impoflible,even  with  this  multitude  ofeye- 
balls,to  fee  any  ob  jed  di[tind(for  as  I  hinted  before,ooely  thofe  parts  that 
lay  in.or  very  neer, the  Optick  Lines  could  be  fo)the  Infinitely  wife  Creator 
has  not  left  the  creature  without  a  power  of  moving  the  head  a  little  in 
Aerial  crufiaceous  animals,and  the  very  eyes  alfo  in  crufiaceous  Sea-animals^ 
fo  that  by  thefe  means  they  are  inabled  to  dired  fome  optick  line  of  other 
aeainft  any  objedjand  by  that  means  they  have  the  vifive  faculty  a«  com* 
pleat  as  any  Animal  that  can  ntt)ve  its  eyes, 
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Diftances  of  Objeds  alfo,  'tis  very  likely  they  diftinguifli,  partly  by 
the  confonant  impreflions  made  in  fome  two  convenient  Pearls,  one  in 
each  clufter  ^  for,  according  as  thofc  congruous  impreflions  afied,  two 
Pearls  neerer  approach  d  to  each  other,  the  neerer  is  the  Objed,  and 
the  farther  they  are  diftant,  the  more  diftant  is  the  Ob jeft ;  partly  alfo 
by  the  alteration  of  each  Pearl,  requifite  to  make  the  Senfation  or  Pi£hire 
perfcd  5  for  'tis  impoflible  that  the  Pictures  of  two  Obje^^s,  varioufly 
diftant,  can  be  perfectly  painted,  or  made  on  the  (ame  Retina  or  bottom 
of  the  eye  not  altered,  as  will  be  very  evident  to  any  one  that  (hall  atten- 
tively confider  the  nature  of  refraaion.  Now,  whether  this  alteration 
may  be  in  the  Figure  of  the  Cemea^m  the  motion  of  accefs  or  reccfsofthc 
Retina  towards  the  Cornea^  or  in  the  alteration  of  a  cruftaline  humour,  if 
iiich  there  be,  I  pretend  not  to  determine  ^  though  I  think  we  need  not 
doubt,  but  that  there  may  be  as  much  curiofity  of  contrivance  and  ftru- 
^ure  in  every  one  of  theie  Pearls,  as  in  the  eye  of  a  Whale  or  Elephant, 
and  the  almighty  s  Fiat  could  as  cafily  caufe  the  exiftence  of  the  one  as 
the  other  5  and  as  one  day  and  a  thoufand  years  are  the  fame  with  himjfo 
may  one  eye  and  ten  thoufand. 

This  we  may  be  lure  of,  that  the  filaments  or  fenlative  parts  of  the 
Retina  muft  be  moft  exceedingly  curious  and  minute,  fince  the  whole 
Pifture  it  felf  is  fuch ,  what  muft  needs  the  component  parts  be  of  that 
Retina  which  diftinguifties  the  part  of  an  object's  Pi(^ure  that  muft  be 
many  millions  of  millions  lels  then  that  in  a  man's  eye  ?  And  how  exceed- 
ing curious  and  fubtile  muft  the  component  parts  of  the  medintjt  that 
conveys  light  be,  when  we  find  the  inftrument  made  for  its  reception  or 
refradion  to  be  fo  exceedingly  fmall  >  we  may,I  think,  from  this  (pecula- 
tion be  fufficiently  difcouragcd  from  hoping  todifcover  by  any  optickor 
other  inftrument  the  determinate  bulk  of  the  parts  of  the  medium  that 
conveys  the  pulfe  of  light,  fince  we  find  that  there  is  not  leis  accurate- 
ne(s  fliewn  in  the  Figure^  and  polifli  of  thofe  exceedingly  minute  lenti- 
cular furfaces,  then  in  thofc  more  large  and  confpicuous  furfaces  of  our 
own  eyes.  And  yet  can  I  not  doubt,  but  that  there  is  a  determinate  bulk 
of  thole  parts,  fince  I  find  them  unable  to  enter  between  the  parts  of 
Mercury,  which  being  in  motion,  muft  neceflarily  have  pores,  as  T  ftiall 
cl/ewherc  ftiew,  and  here  pals  by,  as  being  a  digreflion. 

As  concerning  the  horns  FF,  the  feelers  or  fmellers,  GG,  the 
hafcis  H  H,  and  I,  the  hairs  and  briflcs,  K  K,  I  ftiali  indeavour  to  dc- 
fcribe  in  the  42,  Ohfervation, 


Obfcrv.  XL.  OftkTeethofaSnz]!. 

I Have  little  more  to  add  of  the  Teeth  of  a  Snail,  befides  the  Pifture 
of  it,  which  is  reprelented  in  the  firft  Figure  of  the  2  5.  Scheme^  favc 
that  his  bended  body,  A  B  C  D  E  F,  which  feem'd  faftiioned  very  much 
like  a  row  of  fmall  teeth,  orderly  placd  in  the  Gums,  and  looks  as  if  it 

were 
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were  divided  into  fevcral  fmaller  and  greater  black  teeth^  was  nothing 
but  one  finall  bended  hard  bone^which  was  plac'd  in  the  upper  jaw  of  the 
mouth  of  a  Houfe-Snail,  with  which  I  obferv'd  this  very  Snail  to  feed  on 
the  leaves  of  a  Rofe-tree,  and  to  bite  out  pretty  large  and  half  round 
bits,  not  unlike  the  Figure  of  a  (  C )  nor  very  ttiuch  differing  from  it  in 
bigneft,  the  upper  part  A  B  C  D  of  this  bone,  I  found  to  be  much  whiter, 
and  to  grow  out  of  the  upper  chap  of  the  Snail. C  G  Gjahd  not  to  be  any 
thing  neer  fo  much  creas'd  as  the  lower  and  blacker  part  of  it  H  1 1 H  K  R  H 
which  was  exadly  lhap'd  like  teeth,  the  bone  growing  thinner,  or  taper* 
ing  to  an  edge  towards  K  K  K.  It  fcem'd  to  have  nine  teeth,  or  prominent 
parts  I K,  I K,  IF,  &c.  which  were  join'd  together  by  the  thinner  inter- 
pos'd  parts  of  the  bone.  The  Animal  to  which  thele  teeth  belong,  is  a 
very  ammalous  creature,  and  feems  of  a  kind  quite  diftinft  from  any 
other  terreftrial  Animal  or  In(ed,the  Anatomy  whereof  exceedingly  dif- 
fering from  what  has  been  hitherto  given  of  it  I  (hould  have  infertedjbuc 
that  it  will  be  more  proper  in  another  place.  I  have  never  met  with  any 
kind  of  Animal  whofe  teeth  are  all  join'd  in  one,  fave  onely  that  I  lately 
obferv'd,  that  all  the  teeth  of  a.  Rhinocerot,  which  grow  on  either  fide 
of  its  mouth,  are  join  d  into  one  large  bone,  the  weight  of  one  of  which 
I  found  to  be  neer  eleven  pound  Maverdupois.  So  that  it  feems  one  of 
the  biggeft  fort  of  terreftrial  Animals,  as  well  as  one  of  the  finalleft, 
has  his  teeth  thus  (hap'd 


Obferv.  XLU  Of  the  Eggs  (fS'A^^v/orms^anJ  other  hfeSis. 

THe  Eggs  of  Silk-Worms(one  of  which  I  have  defcrib'd  in  the  fecontl 
Figure  of  25.  Scheme)  afford  a  pretty  Objeft  for  a  Aficrofeope  that 
magnifies  very  much,  cfpecially  if  it  be  bright  weather,  and  the  light  of  a 
window  be  caft  or  collefted  on  it  by  a  deep  Convex-glap^  or  Water^ball, 
For  then  the  wholefurface  of  the  Shell  may  be  perceiv'd  all  cover'd  over 
with  exceeding  linall  pits  or  cavities  with  interpofed  edges,  almofl  in  the 
manner  of  the  furface  of  a  Poppy-feed, but  that  thefe  holes  are  not  an  hun- 
dredth part  fcarce  of  their  bigncfe^  the  Shelly  when  the  young  ones  were 
hatch'd  (which  I  found  an  eafie  thing  to  do,  if  the  Eggs  were  kept  in  a 
warm  place)  appear  d  no  thicker  in  proportion  to  its  bulk,then  that  of 
an  Hen's  or  Goos  s  Egg  is  to  its  bulk,and  all  the  Shell  appear  d  very  white 
(which  feem'd  to  proceed  from  its  tranfparency)  whence  all  thofe  pit- 
tings  did  almoft  vanifti,  fo  that  they  could  not,  without  much  difficulty^ 
be  difcern'd,thein(ide  of  the  Shell  feem'd  to  be  lin  d  alfo  with  a  kind  of 
thin  film,not  unlike  (keeping  the  proportion  to  its  Shell)that  with  which 
the  fbell  of  an  Hen-egg  is  lin'd  5  and  the  fhell  it  felf  feem'd  like  common 
Egg-fhells,  very  brittle,  and  craek'd.  In  divers  other  of  thefe  Eggs  I 
could  plainly  enough,  through  the  (hell,  perceive  the  fmall  Infeft  lie 
coyled  round  the  edges  of  the  (bell.  The  fhape  of  the  Egg  it  felf,  the 
Figure  pretty  wellreprefentsCthoughby  default  of  the  Gravei  ic  does 

not 
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not  appear  fo  rounded,  and  lying  above  the  Paper,  as  it  were,asitought 
to  do)  that  is,  it  was  for  the  moft  part  pretty  oval  end-ways,  fomewhat 
like  an  Eggjbut  the  other  way  it  was  a  little  flatted  on  two  oppofite  fides. 
Divers  of  thefe  Eggs,  as  is  common  to  moft  others,  I  found  to  be  bar- 
ren, or  addle,  for  they  never  afforded  any  young  ones.  And  thofe  I 
uiually  found  much  whiter  then  the  other  that  were  prolifick.  The 
Eggs  of  other  kinds  of  Oviparous  Inleds  I  have  found  to  be  perfe^Jy 
round  every  way,like  fo  many  Globules^of  this  fort  I  have  obferv'd  fome 
forts  of  Spiders  Eggs  5  and  chancing  the  laft  Summer  to  inclofe  a  very 
large  andcurioufly  painted  Butterfly  in  a  Box,  intending  to  examine  its 
gaudery  with  my  Mtcrofcape^  I  found  within  a  day  or  two  after  I  inclos'd 
her,  almoft  all  the  inner  furface  of  the  Box  covered  over  with  an  mfinite 
of  exaftly  round  Eggs,  which  were  ftuck  very  faft  to  the  fides  of  it,  and 
in  fo  exawly  regular  and  clofe  an  order,  that  made  mt  call  to  mind  my 
H^pothejts^whichl  had  formerly  thought  on  for  the  making  out  of  all  the 
regular  Figures  of  Salt.which  I  have  elfewherc  hinted  5  for  here  I  found 
all  of  them  rang'd  into  a  moft  exaft  triagonal  order,  much  after  the  man- 
ner as  the  Hemijpheres  are  place  on  the  eye  of  a  Fly ,  all  which  Eggs  I 
found  after  a  little  time  to  be  hatch'd,  and  out  of  them  to  come  a  multi- 
tude of  fmal  I  Worms,  very  much  refembling  young  Silk- worms,  leaving 
all  their  thin  hollow  (hells  behind  them,  fticking  on  the  Box  in  their  trt- 
agonal  pofturc  ^  thefe  I  found  with  the  Microfcope  to  have  much  ftich  a 
fubltance  as  the  Silk-worms  Eggs,  but  could  not  perceive  them  pitted. 
And  indeed,  there  is  as  great  a  variety  in  the  ftiape  of  the  Eggs  of  Ovi- 
parous Infefts  as  among  thofe  of  Birds. 

Of  thefe  Eggs,  a  large  and  lufty  Fly  will  at  one  time  lay  nccr  four  or 
five  hundred,  fothat  the  increafe  of  thefe  kind  of  Infeds  muft  needs  be 
very  prodigious^  were  they  not  prey'd  on  by  multitudes  of  Birds,  and  de- 
ftroy  d  by  Frofts  and  Rains  ^  and  hence  'tis  thofe  hotter  Climates  between 
the  Tropickf  areinfefted  with  fuch  multitudes  of  Locufts,  and  fuch  other 
Vermine. 


Obfcrv.  XL II.  Of  a  blue  Fly. 

T His  kind  of  Fly,whereofa  Alkrofe&pical  Vi^ure  is  delineated  in  the 
firft  Figure  of  the  'iS^Schem,  is  a  very  beautifiill  creature,  and  has 
many  things  about  it  very  notable  5  divers  of  which  I  have  already  partly 
deforib  d,  namely,  the  feet,  wings,  eyes,  and  head,  in  the  preceding 
Obfervations. 

And  though  the  head  before  defcrib'd  be  that  of  a  grey  Drone-Fly^ 
yet  for  the  main  it  is  very  agreeable  to  this.  The  things  wherein  they 
difTer  moft,  will  be  eafily  enough  found  by  the  following  particulars : 

Firft,  the  clufters  of  eyes  of  this  Fly,  are  very  much  (mailer  then  thofe 
of  the  Dron-Fly^  in  proportion  to  the  head. 

And 
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And  next,  all  the  eyes  of  each  clufter  feem'd  much  of  the  fame  bignefs 
one  with  another,  not  differing  as  the  other,  but  rang'd  in  the  fame  tri- 
agdnd  order. 

Thirdly,  between  thefe  two  clufters,  there  was  a  fcaly  prominent 
front  B,  which  was  arm'd  and  adorn'd  with  large  tapering  (harp  black 
brilles,  which  growing  out  in  rows  on  either  fide,  were  fo  bent  toward 
each  other  neer  the  top^  as  to  make  a  kind  of  arched  arbour  of  Brifles, 
which  almoft  cover'd  the  £ormtv  front. 

Fourthly,  at  the  end  of  this  Arch,  about  the  middle  of  the  face,  on  a 
prominent  part  C,  grew  two  foall  oblong  bodies,  D  D,  which  through 
a  Microfeopc  look'd  not  unlike  the  Pendants  in  Lillics,  thefe  feem'd  to  be 
jointed  on  to  two  (mail  parts  at  C,  each  of  which  feem'd  again  jointed 
into  the  front. 

Fifthly,  out  of  the  upper  part  and  outfides  of  thefe  horns  (as  I  may 
call  them,  from  the  Figure  they  are  of,  in  the  24.  Scheme,  where  they 
are  marked  with  F  F)  there  grows  a  fingle  feather,  or  brufhy  Brifle,  E  E, 
fomewhat  of  the  fame  kind  with  the  tufts  of  a  Gnat,  which  1  have  before 
defcribed. 

What  the  ufe  of  thefe  kind  of  horned  and  tufted  bodies  fhould  be,  I 
cannot  well  imagine,unlefs  they  ferve  for  Imelling  or  hearing,though  how 
they  arc  adapted  for  either,  it  fcems  very  difficult  to  defcribe  they  are 
in  almoft  every  feveral  kind  of  Flies  of  fo  various  a  fhape^  though  certain- 
ly they  are  fome  very  efiential  part  of  the  head,  and  have  fbme  very 
notable  office  aflign'd  them  by  Nature,  fince  in  all  Infeds  they  are  to  be 
found  in  one  or  other  form. 

Sixthly,  at  the  under  part  of  the  face  F  F,  were  feveral  of  the  former 
fort  of  bended  Brilles,  and  below  all,  the  mouth,  out  of  the  middle  of 
which,  grew  the /?r<?^^/f  G  H  I,  whichjby  means  of  feveral  joints,where- 
of  it  feem  d  to  confift,  the  Fly  was  able  to  move  to  and  fro,  and  thruft  it 
in  and  out  as  it  pleas'd ,  the  end  of  this  hollow  body  (which  was  all  over 
cover  d  with  fmall  fhort  hairs  or  brifles)  was,  as  'twere,  bent  at  H,  and 
the  outer  or  formoft  fide  of  the  bended  part  H  f,  flit,  as  it  were,  into 
two  chaps,  H  I,  H  I,  all  the  outfide  of  which  where  cover'd  with  hairs, 
and  pretty  large  brifles,  thefe  he  could,  like  two  chaps,  very  readily 
open  and  fhut,  and  when  he  feem'd  to  fuck  any  thing  from  the  furface  of 
a  body,  he  would  fprcad  abroad  thofe  chaps,  and  apply  the  hollow  part 
of  them  very  clofc  to  it. 

From  either  fide  of  the  Frobofcis^  within  the  mouth,  grew  two  other 
fmall  horns,  or  fingers,  K  K,  which  were  hairy,  but  fmall  in  this  Figure  5 
but  ofanotherfhape,  and  bigger  in  proportion,  in  the  2\.  Scheme^  where 
they  are  marked  with  G  G,  which  two  indeed  feem'd  a  kind  of  fmellers, 
but  whether  fo  or  not;,  I  cannot  pofitively  determine. 

The  ihor ax  01  t[{\A6\g  part  of  this  Fly,  wascas'd,  both  above  and  be* 
neath,  with  a  very  firm  cruft  of  armour,  the  uppet  part  more  round,  and 
covered  over  with  long  conical  brifles,all  whole  ends  pointed  backwards, 
out  of  the  hinder  and  under  part  of  this  grew  out  in  a  clufter  fix  leggs, 
three  of  which  are  apparent  in  the  Figure,thc  other  three  were  hid  by  the 

body 
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body  plac'd  in  that  pdhirc.  The  leggs  were  all  much  of  the  fame  make, 
being  all  of  them  cover'd  with  a  ftrong  hairy  fcale  or  ftieijjuft  like  the  legs 
of  a  Crabb  or  Lobfterjand  the  contrivance  of  the  joints  feem'd  much  the 
iame  5  each  legg  fcem'd  mad&up  of  eight  parts,  2, 5, 4, 5, 6, 7,  8,  to 
the  eighth  or  laft  of  which,  grew  the  foles  and  claws,  defcribed  before 
in  the  38.  Obfirvation, 

I  Out  of  the  upper  part  of  this  trunck  grew  the  two  wings^  which  I  men- 
tion d  in  the  38.  Ohfervation^  confifting  of  a  film,  extended  on  certain 
finall  ftifF  wires  or  bones :  thele  in  a  blue  Fly,  were  much  longer  then 
the  body,  but  in  other  kind  of  Flies  they  are  of  very  differing  propor- 
tions to  the  body.  Thefe  films,in  many  Flies,were  fo  thin5that,like  feveral 
other  plated  bodies  (mentioned  in  the  ninth  Obfervation)  they  afforded 
all  varieties  of  fantaftical  or  tranfient  colours  (thereafonofwhicblhave 
here  endeavoured  to  explain)  they  fccm'd'to  receive  their  nourifhment 
from  the  ftalks  or  wires,  which  leem'd  to  be  hollow,  and  neer  the  upper 
partof  the  wing  LL  feveral  of  them  feem'd  jointed,  the  fhapc  of  which 
will  fufficiently  appear  by  the  black  lines  in  the  fecond  Figure  of  the 
26.  Scheme^  which  is  a  delineation  of  one  of  thofe  wings  expanded  di- 
reftly  to  the  eyes. 

All  the  hinder  part  of  its  body  is  cover'd  with  a  moft  curious  blue  (hi- 
ning  armourjlooking  exaftly  like  a  polifh'd  piece  of  ftecl  brought  to  that 
blue  colour  by  annealing,  all  which  armour  is  very  thick  beftuck  with 
abundance  of  tapering  brifles,  fuch  as  grow  on  its  back,  as  is  viffbk 
enough  by  the  Figure. 

Nor  was  thcinude  of  this  creature  lels  beautifull  then  its  outfide,  for 
cutting  oflf  a  part  of  the  belly,  and  then  viewing  it,  to  fee  if  I  could  dis- 
cover any  Vellels^  fuch  as  are  to  be  found  in  a  greater  Animals,  and  even 
in  Snails  exceeding  manifeftly,!  found,much  beyond  my  expedVationjthat 
there  were  abundance  of  branchings  of  Milk-white  veflels,no  lefs  curious 
then  the  branchings  of  veins  and  arteries  in  bigger  terreftrial  Aninials,in 
one  of  which,!  found  two  notable  branches,  joining  their  two  main  ftocks, 
as  it  were,  into  one  common  du^w^  now,  to  what  veins  or  arteries  thefe 
Veffclls  were  analogm^  whether  to  the  vetta  porta^  or  the  meferaick^  vef- 
fills ^  or  the  like,  or  indeed,  whether  they  were  veins  and  arteries,  or  vafa 
laBea^  properly  lb  called,  I  am  not  hitherto  able  to  determine,  having 
not  yet  made  fufficient  enquiry ,  but  in  all  particulars,  there  feems  not  to 
be  any  thing  lefs  of  curious  contrivance  in  thefe  Inlcd-s,  then  in  thofe 
largei  terreftrial  Animals,  for  I  had  never  feen  any  more  curious  branch- 
ings of  Veflells,  then  thofe  I  obferv'd  in  two  or  three  of  thefe  Flies  thus 
opened. 

It  is  a  creature  adive  and  nimble,  fo  as  there  are  very  few  creatures 
like  it,  whether  bigger  or  fmallcr,  in  fo  much,  that  it  will  fcape  and 
avoid  a  fmall  body,  though  coming  on  it  exceeding  fwiftly,  and  if  it  fees 
any  thing  approaching  it,  which  it  fears,  it  prefently  fquats  down,  as  it 
were,that  it  may  be  the  more  ready  for  its  rife. 

Nor  is  it  lefs  hardy  in  the  Winter,  then  aftive  in  theSummerjinduring 
alltheFrofts,  and  lurviving  till  the  next  Summer,  notwithftanding  the 
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bitter  cold  of  our  Climate  5  nay,  this  creature  will  indure  to  be  frozen, 
and  yet  not  be  deftroy'd/or  I  have  taken  one  of  them  out  of  the  Snow 
whereon  it  has  been  frozen  almoft  whitCj  with  the  Ice  about  itj  and  yet 
by  thawing  it  gently  by  the  warmth  of  a  fire^  it  has  quickly  revived  and 
flown  about. 

This  kind  of  Fly  feems  by  the  fteams  or  tafte  of  fermenting  and 
putrifying  meat  (which  it  often  kiflesjas'twere;  with  its  frebcfcis  as  it  trips 
over  it)  to  be  ftimulated  or  excited  to  eject  its  Eggs  or  Seed  on  it,  per- 
haps, from  the  fame  reafon  as  DogS5CatS5and  many  other  brute  creatures 
are  excited  to  their  particular  lufts,  by  the  fmeil  of  their  females,  when 
by  Nature  prepared  for  generation  ^  the  males  feeming  by  thofe  kind 
of  foells,  or  other  incitations.  to  be-  as  much  ncceffitated  thereto,  as 
Aqua  Regis  ftrongly  impregnated  with  a  folution  of  GoId,is  forced  to  pre- 
cipitate it  by  &  affufion  of  fpirit  of  Vrine^  or  a  folution  of  Salt  of 
Tartar. 

One  of  rhcfe  put  in  fpirit  o£Wwe,  was  very  quickly  feemingly  kilfdj 
and  both  its  eys  and  mouth  began  to  look  very  red,  but  upon  the  taking 
of  it  out,  and  fufferingit  to  lie  three  or  four  hours,  and  heating  it  with 
the  Sun  beams  caft  through  a  Burning-glafs,  it  again  reviv'd,  feeming,  as 
it  were,  to  have  been  all  the  intermediate  time,  but  dead  drunk,  and  af- 
ter certain  hours  to  grow  frefti  again  and  fober. 
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T His  little  creature,  defciibed  in  the  firft  F/^wre  of  the  if.  Scheme^ 
wasafiiiall  (caled  or  crufted  Animal,  which  I  have  often  obferv'd 
to  be  generated  in  Rain-water  5 1  have  alfoobferv'd  it  both  in  Pond  and 
River-water.  It  is  fuppos'd  by  fome,  to  deduce  its  firft  original  from  the 
putrifadHon  of  Rain-water,  rn  which,if  it  have  ftood  any  time  open  to  the 
air,  you  fhall  feldom  mifs,all  the  Summer  long,  of  ftore  of  them  frilking 
too  and  fro. 

Tisa  creature,  wholly  difieringin  fliape  from  any  I  ever  oblerv'd  ^  nor 
is  its  motion  lelsftrange:  It  has  a  very  large  head,  in  proportion  to  its 
body,  all  covered  with  a  (hell,  like  other  teflaceous  Animals,  but  it  dif^ 
fers  in  this,  that  it  has,  up  and  down  feveral  parts  of  it,  feveral  tufts  of 
hairs,  or  brifles,  plac'd  in  the  order  exprefs'd  in  the  Figure^  It  has  two 
horns,  whichleem'd  almoft  like  the  horns  of  an  Oxe,inverted,and,  as  neer 
as^I  could  ghefsjwcre  hollow,with  tufts  of  brifles,likewife  at  the  top^thefe 
horns  they  could  move  cafily  this  or  that  way,and  might,  perchance,  be 
their  noftrils.  It  has  a  pretty  large  mouth,  which  feem'd  contriv'd  much 
like  thofe  of  Crabs  and  Lobfters,by  which,  Ihave  often  obferv'd  them  to 
feed  on  water,  or  fome  imperceptible  nutritive  fubftance  in  it. 

I  could  perceive,  through  the  tranfparent  ftiell,while  the  Animal  fur- 
viv'dj  feveral  motions  in  the  head,  thorax,  and  belly^  very  diftindly, 
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of  differing  kinds  which  I  may,  perhaps,  elfewhcre  endeavour  more  ac- 
curately to  examine,  and  to  fhew  of  how  great  benefit  the  ufe  of  a  Mi' 
erofcope  may  be  for  the  difcovery  of  Nature's  courfe  in  the  operations  per- 
formed in  Animal  bodies,  by  which  we  have  the  opportunity  of  obferving 
her  through  thefe  delicate  and  pellucid  teguments  of  the  bodies  of  Infeds 
adtiug  according  to  her  ufual  courfe  and  way,  undifturbedj  whereas, 
when  we  endeavour  to  pry  into  her  fecrets  by  breaking  open  the  doors 
upon  her,  and  diflefting  and  mangling  creatures  whifft  there  is  life  yet 
within  them,  we  find  her  indeed  at  work_>  but  put  into  fiichdiforder  by 
the  violence  offcr'd,  as  it  may  eafily  be  imagin'd^how  differing  a  thing  we 
fhould  find,if  wecould,as  we  can  with  a  Microfcepe^m  thefe  fmaller  crea- 
tures, quietly  peep  in  at  the  windows,  without  frighting  her  out  of  her 
ufua)  by  as. 

The  form  of  the  whole  creature,  as  it  appear'd  in  the  Microfiope,  may, 
without  troubling  you  with  more  defcriptions,  be  plainly  enough  per- 
ceiv'd  by  the  Scheme,  the  hinder  part  or  belly  confifting  of  eight  feveral 
jointed  parts,  namely,  A  B  C  D  E  F  G  H,  of  the  firft  Figure,  from  the 
midft  of  each  of  which.on  either  fidcjiflued  out  three  or  four  fmall  brifles 
or  hairs,  1, 1, 1, 1,1,  the  tail  was  divided  into  two  parts  of  very  differing 
make  one  of  them,  namely,  K,  having  many  tufts  of  hair  or  brifles,  which 
feem'd  to  ierve  both  for  the  finns  and  tail,  tor  the  Oars  and  Ruder  of  this 
little  creature,  wherewith  it  was  able,  by  frifking  and  bending  its  body 
nimbly  to  andfro,to  move  himfelf  any  whitherjand  to  fkull  and  fleer  him- 
felf  as  he  pleas'd;the  other  part,  L,  feem'd  to  be.as  'twere,the  ninth  divifi- 
on  of  his  belly^and  had  many  fingle  brifles  on  either  fide.  From  the  end  V, 
of  which,  through  the  whole  belly,  there  was  a  kind  of  Gut  of  a  darker 
colour,  M  M  wherein,  by  certain  Perijialtick^motions  there  was  a  kind 
of  black  fubflance  mov'd  upwards  and  downwards  through  it  from  the 
orbicular  part  of  it,  which  feem'd  the  F^/z/m7e,or  flomach)to  the  tail 
Vjand  fo  back  again,  which perijialtick^  motion  I  have  obferv'd  alfb  in  a 
Loufe,  a  Gnat,  and  feveral  other  kinds  of  tranlparent  body'd  Flies.  The 
ihorax  or  chefl  of  this  creature  O  O  O  O,  was  thick  and  fhort,  and  pret- 
ty tranlparent,  for  through  it  I  could  fee  the  white  heart  (which  is  the 
colour  alfo  of  the  bloud  in  thefe,  and  moft  other  Infefts)  to  beat,  and 
feveral  other  kind  of  motions.  It  was  beftuck  and  adorn'd  up  and  down 
with  feveral  tufts  of  brifles,  fuch  as  are  pointed  out  by  P,  P,  P,  P,  the 
head  Q_was  likewife  befi:uck  with  feveral  of  thole  tufts,  S  S  S  s  it  was 
broad  and  fhort,  had  two  black  eyes,  T  T,  which  I  could  not  perceive  at 
all  pearfd,  as  they  afterwards  appear'd,  and  two  fmall  horns,  R  R,  fiich 
as  I  formerly  defcrib'd. 

Both  its  motion  and  reft  is  very  ftrange,  and  pleafant,  and  difiering 
from  thofe  of  moft  other  creatures  I  have  obferv'd  5  for,  where  it  ceafes 
from  moving  its  body,  the  tail  of  it  feeming  much  lighter  then  the  reft 
of  its  body,and  a  little  lighter  then  the  water  it  fv/ims  in,  prefently  boys 
it  up  to  the  top  of  the  water,  where  it  hangs  fufpended  with  the  head  al- 
ways downward  ^  and  like  our  Antipodes,  if  they  do  by  a  friik  get  be- 
low that  fuperficieSj  they  prefently  afcend  again  unto  it,  if  theyceafe 
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moving,  until  they  tread,  as  it  were,  under  that  fuperficies  with  their 
tails  5  the  hanging  of  thefe  in  this  pofture,  put  me  in  mind  of  a  cer- 
tain creature  I  have  feen  in  London^  that  was  brought  out  of  America^, 
which  would  very  firmly  fufpend  it  felf  by  the  tail,  with  the  head  down- 
wards,and  was  faid  to  (leep  in  that  pofture,  with  her  young  ones  in  her 
falfe  belly,  which  is  a  Purfe,  provided  by  Nature  for  the  production, 
nutrition,  and  prefervation  of  her  young  ones,  which  is  defcribed  by  Pifi 
in  the  24.  Chapter  of  the  fifth  Book  of  his  Natural  Hiftory  o^Brafl, 

The  motion  of  it  was  with  the  tail  forwards,drawing  its  felf  backwards, 
by  the  frifking  to  and  fro  of  that  tuft  which  grew  out  of  one  of  the 
ftumps  of  its  tail.  It  had  another'motionjWhich  was  more  (iitable  to  that 
of  other  creatures,  and  that  is,  with  the  head  forward  ^  for  by  the  moving 
of  his  chaps  ('if  I  may  ib  call  the  parts  of  his  mouth)  it  was  able  to  move 
it  felf  downv/ards  very  gently  towards  the  bottomland  did^as  twerc^eat 
up  its  way  through  the  water. 

But  that  which  was  moft  obfervable  in  this  creature.  Was,  its  Meta- 
morphofis  or  change5for  having  kept  feveral  of  thefe  Animals  in  a  Glafs  of 
Rain-water,in  which  they  were  produced,  I  found,after  about  a  fortnight 
or  three  weeks  keeping,  that  feveral  of  themtlew  away  in  Gnats,leaving 
their  hulks  behind  them  in  the  water  floating  under  the  furface,  the 
place  where  thefe  Animals  were  wont  to  refide,  whil'ft  they  were  in- 
habitants of  the  water :  this  made  me  more  diligently  to  watch  them,  to 
fee  if  I  could  find  them  at  the  time  of  their  transformation  ^  and  not  long 
after,  I  obferv'd  feveral  of  them  to  be  changed  into  an  unuliial  ftiape, 
wholly  differing  from  that  they  were  of  before,  their  head  and  body  be- 
ing grown  much  bigger  and  deeper  but  not  broader,  and  their  belly,  or 
hinder  part  fmaller,  and  coyl'd,  about  this  great  body  much  of  the  faihi- 
on  reprelented  by  the  prick'd  line  in  the  fecond  Figure  of  the  27.  Scheme^ 
the  head  and  horns  now  fwam  uppermoft,  and  the  whole  bulk  of  the  bo- 
dy feem'd  to  be  grown  much  lighter  ^  for  when  by  my  frighting  of  it,  it 
would  by  frifking  out  of  its  tail  (in  the  manner  expreis'd  in  the  Figure 
by  B  C)  fink  it  felf  below  the  furface  towards  the  bottom  5  the  body 
would  more  fwiftly  re-afcend,  then  when  it  was  in  its  former  fhape. 

I  ftill  marked  its  progrefs  from  time  to  timejand  found  its  body  ftill  to 
grow  bigger  and  bigger.  Nature,  as  it  were,  fitting  and  accoutring  it 
ior  the  lighter  Element,  of  which  it  was  now  going  to  be  an  inhabitant  5 
for,by  obferving  one  of  thefe  with  my  Microfeope,  I  found  the  eyes  of  it 
to  be  altogether  differing  from  what  they  feem'd  before,  appearing  now 
^11  over  pearrd  or  knobb'd,  like  the  eyes  of  Gnats^  as  is  vifible  in 
the  fecong  Figure  by  A.  At  length,  I  law  part  of  this  creature  to  (win! 
above,  and  part  beneath  the  furface  of  the  water,  below  which  though 
it  would  quickly  plunge  itfelf  if  f  by  any  means  frighted  it,and  prefently 
re-afcend  into  its  former  pofture,  after  a  little  longer  expedation,  I 
found  that  the  head  and  body  of  a  Onatjbegan  to  appear  and  ftand  cleer 
above  the  (urface,  and  by  degrees  it  drew  out  its  leggs,  firft  the  two  for* 
moft,then  the  other>at  length  its  whole  body  perfeft  and  entire  appear'd 
out  of  the  hulk  (which  it  left  in  the  water)  ff  anding  on  its  leggs  upon 
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the  top  of  the  water,  and  by  degrees  it  began  to  move,  and  after  flew 
about  the  Clafs  a  perfeft  Gnat. 

I  have  been  the  more  particular,  and  large  in  the  relation  of  the  iranl^ 
formation  of  divers  of  thefe  little  Animals  which  I  obferv'd,  becaule  I 
have  not  found  that  any  Authour  has  obferv'd  the  like ,  and  becaufe  the 
thing  it  felf  is  fo  Orange  and  heterogeneous  from  the  ufual  progrefs  of 
other  Animals,  that  I  judge  it  may  not  onely  be  pleafant,  but  very 
ufefull  and  neceflary  towards  the  compleating  of  Natural  Hiftory. 

There  is  indeed  in  Pifi^  a  very  odd  Hiftory,  which  this  relation  may 
make  the  more  probable  j  and  that  is  in  the  2.  Chapter  of  the  4.  Book  of 
his  Natural  Hiftory  of  Brafil^  where  he  iAys^Porro  prater  tot  documtntafet' 
tilitatis  circa  vegetabilia  O^fenfttiva  marina  tdluris  amuU^accidit  ^  illud^ 
quod  pane  is  a  Paranambucenfi  milliarihus^pifcatoris  nncum  citra  ivtentihmm 
contingat  infigi  vadis petro^s^C^  loco  pifcis  Jpongia^coralla^aliafqHe  arhujcnJm 
piarinm  capi.  Inter  hccc  imfttata  formce  prodit  jporjgiofa  ArbufcuU^fefquipedis 
loKgitudinis^  irevioribhs  radicibus^  lapideis  nitens  vadis,  ^  rupibus  i»fixa^ 
erigttnrcpie  in  corpus ^ongiofum  molk  oblongum  rotundum  turbinatunt:  intus 
miris  cancel/is  aheis  fabricatum^  extus  autem  tenaci  glutine  injiar  Apum 
propolis  undique  vejiitum^  ojiio  Jatis  patulo  d'"  profundo  in  jummjtate  rcltUo^ 
jicHt  ex  altera  icdnum probe  depi&a  videre  licet  (fee  the  third  and  fourth 
Figures  of  the  27.  Scheme.')  It  a  ut  Apiarium  marinum  vere  dixeris  .y  prima 
enim  intuitu  e  Mare  ad  Terr  am  delatum^vermiculis  fcatebat  caruleis  parvis^ 
qui  mox  a  calore  felis  inMujcas^vel  Apes potius^eafq-^  exiguas  nigras  tranf- 
formebantur^  circumvolantefque  evanefcebant^ita  ut  de  eorum  mellificatione 
f7ihil  certi  confpici  datum  fuerit^  cum  t amen  ccerofa  materia  propolis  Apum-- 
que  ceU<£  manifefie  apparerent^atque  ipfa  mellis  qualifcunque  fubfiantia procul- 
dubio  urinatoribus  pate  bit  ^  ubi  curiojius  inqmjfverint  hac  apiaria^  eaque  in 
natah  folo     falo  diverjis  temporibus  penitius  lujirarint. 

Which  Hiftory  contains  things  fufficiently  ftrange  to  be  confider'd,  as 
whether  the  hulk  were  a  Plant,  growing  at  the  bottom  of  the  Sea  before, 
of  it  lelf,  out  of  whofe  putrifadion  might  be  generated  thefe  ftrange  kind 
of  Magots^  or  whether  the  feed  of  certain  Bees,  finking  to  the  bottom, 
might  there  naturally  form  it  felf  that  vegetable  hive,  and  take  root  5 
or,  whether  it  might  not  be  placed  there  by  fome  diving  Fly  ^  or, 
whether  it  might  not  be  fome  peculiar  propriety  of  that  Plant, whereby 
it  might  ripen  or  form  its  vegetable  juice  into  an  Animal  fubftance  ^  or, 
whether  it  may  not  be  of  the  nature  of  a  Sponge,  or  rather  a  Sponge  of 
the  nature  of  this,  according  to  fome  of  thofe  relations  and  conjedurcsl 
formerly  made  of  that  body,  is  a  matter  very  difficult  to  be  determined. 
Butindeed,in  this  defcription,thc  Excellent  Pifo  has  not  been  fufficiently 
particular  in  the  fetting  down  the  whole  proccfs,  as  it  were  to  be  wifti'd : 
There  are  indeed  very  odd  progrefles  in  the  produdion  of  feverai  kinds 
of  Infedls,  which  are  not  lels  inftruftive  then  pleafant,  feverai  of  which, 
the  diligent  Goedartius  has  careflilly  oblerv'd  and  recorded,  but  among 
all  his  Obfervations,  he  has  none  like  this,  though  that  of  the  Hemerobius 
be  fomewhat  of  this  kind,  which  is  added  as  an  Appendix  by  Johannes 
Mey. 

I  have 
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I  have,  for  my  own  particular,  befides  feveral  of  thofe  mcntion'd  by 
him,  obferv'd  divers  other  circumftanccsjperhaps,  not  much  taken  notice 
of,  though  very  common,  which  do  indeed  afford  us  a  very  coercive  argu- 
ment to  admire  the  goodnefi  and  providence  of  the  infinitely  wife  Crea- 
tor in  his  moft  excellent  contrivances  and  dirpenfations.I  have  obferv'djat 
feveral  times  of  the  Summerjthat  many  of  the  leaves  of  divers  Plants  have 
been  fpottedjOr,  as  it  were  fcabbed,  and  looking  on  the  underfidcs  of 
thofe  of  them  that  have  been  but  a  litte  irregular,  I  have  pcrceiv'd  them 
to  be  fprinkled  with  divers  forts  of  little  EggS5which  letting  alone,I  have 
found  by  degrees  to  grow  bigger,  and  become  little  Worms  with  leggs, 
but  ftill  to  keep  their  former  places,and  thole  places  of  the  leaves,of  their 
own  accords,  to  be  grown  very  protuberant  upwards,  and  very  hollow^ 
and  arched  underneath,  whereby  thofe  young  creatures  are,  as  it  were, 
ftieltcr'd  and  houfed  from  external  injury^  divers  leaves  I  have  obferv'd 
to  grow  and  fwell  fo  farr,  as  at  length  perfedly  to  inclofe  the  Animal, 
which,  by  other  obfervations  I  have  made,  I  ghcfs  to  contain  it,  and  be-^ 
come,  as  it  were  a  womb  to  it,  fo  long,  till  it  be  fit  and  prepar  d  to  be 
tranflated  into  another  ftate,  at  what  time,  like  (what  they  lay  of)  Vi- 
pers, they  gnaw  their  way  through  the  womb  that  bred  them  ^  divers  of 
thefe  kinds  I  have  met  with  upon  Goofberry  leaves,  Role-tree  leaves. 
Willow  leaves,  and  many  other  kinds. 

.There  arc  often  lo  be  found  upon  Rofe-trees  and  Brier  bufhes,  little 
red  tufts,which  are  certain  knobs  or  excrefcencies,growing  out  from  the 
Rind,  or  barks  of  thofe  kinds  of  Plants,  they  are  cover  d  with  flrange 
kinds  ofthreads  or  red  hairs,  which  feel  very  loft,  and  look  not  unplea- 
lantly.  In  moft  of  thefe,  if  it  has  no  hole  in  it,  you  fhall  find  certain  little 
Worms,  which  I  fuppofe  to  be  the  caufes  of  their  production  5  for  when 
that  Worm  has  eat  its  way  through,  they,  having  performed  what  they 
were  defign'd  by  Nature  to  do,  by  degrees  die  and  wither  away. 

NoWjthe  manner  of  their  production,!  fuppofe  to  be  thus  5  that  the  AI- 
wiie  Creator  has  as  well  implanted  in  every  creature  a  faculty  of  know- 
ing what  place  is  convenient  for  the  hatching,  nutrition,  and  prefervati- 
on  of  their  Eggs  and  of-fprings.whereby  they  are  ftimulated  and  direfted 
to  convenient  places,  which  becom,  as  'twere  the  wombs  that  perform 
thofe  offices  :  As  he  has  alio  fuited  and  adapted  a  property  to  thofe 
places  wherby  they  grow  and  inclofe  thofe  feeds,  and  having  inclofed 
them,  provide  a  convenient  nourifhment  for  them,  but  as  foon  as  they 
have  done  the  office  of  a  womb,  they  die  and  wither. 

The  progrefs  of  inclofure  I  have  ofi:en  obferv'd  in  leaves,  which  in 
thofe  places  where  thofe  feeds  have  been  caft,  have  by  degrees  fwell'd 
andinclosd  them,  fo  perfeftly  round,  as  not  to  leave  any  perceptible 
paflage  out. 

From  this  fame  caufe,  I  fuppofe  that  Galls,  Oak-apples,  and  feveral 
other  produftions  of  that  kind,  upon  the  branches  and  leaves  of  Trees, 
have  their  original  5  for  if  you  open  any  of  them,  when  almoftripc,  you 
lhall  find  a  little  Worm  in  them.  Thus,  if  you  open  never  fo  many  dry 
Galls,  you  fhall  find  either  a  hole  whereby  the  Worm  has  eat  its  paflage 

out. 
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out,  or  if  you  find  no  paflage,  you  mayjby  breaking  or  cutting  the  Gall, 
find  in  the  middle  of  it  a  fmall  cavity,  and  in  it  a  fmall  body,  which  does 
plainly  enough  yet  retain  a  (hape,  to  manifeft  it  once  to  have  been  a 
Worm,  though  it  dy'd  by  a  too  early  feparatiort  from  the  Oak  on  which 
it  greWjits  navel-ftringjas  'twercjbeing  broken  off  from  the  leaf  or  branch 
by  which  the  Globular  body  that  invelop  d  it,  received  its  nourifliment 
from  the  Oak. 

And  indeed,if  we  confider  the  great  care  of  the  Creator  in  the  dilpen- 
lations  of  his  providences  for  the  propagation  and  increafe  of  the  race,not 
onely  of  all  kind  of  Animals,  but  even  of  Vegetables,  we  cannot  chufe 
but  admire  and  adore  him  for  his  Excellencies,  but  we  fliall  leave  off  to 
admire  the  creature,  or  to  wonder  at  the  ftrange  kind  of  afting  in  fcveral 
Animals,  which  feem  to  favour  fb  much  of  reafon  5  it  fceming  to  me  moft 
manifcft,that  thofe  are  but  aftings  according  to  their  ftruftures,  and  luch 
operations  as  fuch  bodies,  fo  compos'd,  muft  neceflarily,  when  there  are 
fuch  and  fuch  circumftances  concurring,  perform :  thus,whenwe  find  Flies 
fwarmingjabout  any  piece  offlcfh  that  does  begin  a  little  to  ferment^But- 
terflies  about  Colworts,and  feveral  other  leaves, which  will  ferve  to  hatch 
and  nourifti  their  young ,  Gnats,  and  feveral  other  Flies  about  the  Wa- 
ters, and  marifhy  places^or  any  other  creatures,  feeking  and  placing  their 
Seeds  in  convenient  repofitories,  we  may,  if  we  attentively  confider  and 
examine  it,  find  that  there  are  circumftances  fufficient^upon  the  fijppofels 
of  the  excellent  contrivance  of  their  machine,to  excite  and  force  them  to 
ad  after  fuch  or  iuch  a  manner  ^  thofe  fteams  that  rife  from  thefe  feveral 
places  may,  perhaps,  fet  feveral  parts  of  thefe  little  Animals  at  work,even 
as  in  the  contrivance  of  killing  a  Fox  or  Wolf  with  a  Gun,  the  moving 
of  a  ftringj  is  the  death  of  the  Animal  5  for  the  Beaft,  by  moving  the  flefh 
that  is  laid  to  entrap  him,  pulls  the  ftring  which  moves  the  trigger,  and 
that  lets  go  the  Cock  which  on  the  ftcel  ftrikes  certain  frarks  of  fire 
which  kindle  the  powder  in  the  pann,  and  that  prefently  nies  into  the 
barrel,  where  the  powder  catching  fire  rarifies  and  drives  out  the  bullet 
which  kills  the  Animal ,  in  all  which  anions,  there  is  nothing  of  intention 
or  ratiocination  to  be  afcrib'd  either  to  the  Animal  or  Engine,  but  all  to 
the  ingenioulheis  of  the  contriver. 

But  to  return  to  the  more  immediate  confideration  of  our  Gnat : 
We  have  in  it  an  Inftance,  not  ufual  or  commonyof  a  very  ftange  antphi" 
bioHs  creature,  that  being  a  creature  that  inhabits  the  Air,  does  yet  pro- 
duce a  creature,  that  for  fome  time  lives  in  the  water  as  a  Fifli,  though 
afterward  (which  is  as  ftrange)  it  becomes  an  inhabitant  of  the  Air,  like 
its  Sire,in  the  form  of  a  Fly.  And  this,  me  thinks,  does  prompt  me  to  pro- 
pofe  certain  conjedures,  as  Queries,  having  not  yet  had  fufficient  oppor- 
tunity and  leifure  to  anfwer  them  my  felf  from  my  own  Esiperimcnts 
orObfervations. 

And  the  firft  is.  Whether  all  thofe  things  that  we  fuppofe  to  be  bred 
from  corruption  and  putrifaftion,  may  not  be  rationally  ftippos'd  to  have 
their  origination  as  natural  as  thefe  Gnats ,  who,  'tis  very  probable, 
were  firft  dropt  into  this  Water,  in  the  form  of  Eggs,  Thofe  Seeds  of 

Egg* 
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Eggs  muft  certainly  be  very  foall,  which  fo  fmalJ  a  creature  as  a  Gnat 
yields,  and  therefore  we  need  not  wonder  that  we  find  not  the  Eggs 
thcmfelves,  fome  of  the  younger  of  thenij  which  I  have  obferF'd,  having 
not  exceeded  a  tenth  part  of  the  bulk  they  have  afterwards  come  to  ^  ana 
nextj  have  obferved  fome  of  thofe  little  ones  which  muft  have  be:en  gene- 
rated after  the  Water  was  inclofed  in  the  Bottle,  and  therefore  moft  pro- 
bably from  Eggs,  whereas  thole  creatures  have  been  fuppos'd  to  be  bred 
of  the  corruption  of  the  Water,  there  being  not  formerly  known  any 
probable  way  how  they  ftiould  be  generated. 

A  lecond  is,  whether  ihefe  Eggs  are  immediately  dropt  into  the  Water 
by  the  Gnats  themfelves,  or,  mediately,  are  brought  down  by  the  falling 
rain ;  for  it  feems  not  very  improbabIe,but  that  thole  fmall  feeds  of  Gnats 
may  (being,  perhaps,  of  fo  light  a  nature,  and  having  fo  great  a  propor- 
tion of  (urface  to  fo  fmall  a  bulk  of  body)  be  ejedeS  into  the  Air,  and 
fo,  perhaps,  carried  for  a  good  while  too  and  fro  in  it,  till  by  the  drops 
of  Rain  it  be  wafli'd  out  of  it. 

A  third  is,  whether  multitudes  of  thofe  other  little  creatures  that  arc 
found  to  inhabit  the  Water  for  fome  time,  do  not,  at  certain  times,  take 
wing  and  Hy  into  the  Air,  others  dive  and  hide  themfelves  in  the  Earth, 
and  fo  contribute  to  the  increafe  both  of  the  one  and  the  other  Element. 

Poftfcript. 

A  good  while  flnce  the  Writing  of  this  Delcription,  I  was  prefented  by 
Dodor  Peter  Ea//^  an  ingenious  Member  of  the  Roj/al  Socictj/ ^with  a  little 
Paper  of  Nuts,  which  he  told  me  was  lent  him  from  a  Brother  of  his  out 
of  the  Countrey,from  Mumhead  in  Devonjhire^  (bme  of  them  were  loole, 
having  been,  as  I  fuppofe,  broken  off,  others  were  ftill  growing  faft  on 
upon  the  fides  of  a  iHck,  which  feem'd  by  the  bark,  pliablenefs  of  it,  and 
by  certain  ftrings  that  grew  out  of  it,  to  be  fome  piece  of  the  root  of 
a  Tree  ^  they  were  all  of  them  dry'd,  and  a  little  fhrivelfd,  others  more 
round,  of  a  brown  colour;  their  (hape  was  much  like  a  Figg,  but  very 
much  fmaller,lbme  being  about  the  bigneis  of  aBay-berry^otherSjand  the 
biggeft,  of  a  Hazel-Nut.  Some  of  thefe  that  had  no  hole  in  them,  I  care- 
fully opened  with  my  Knife,  and  found  in  them  a  good  large  round  white 
Maggot,  almoft  as  bigg  as  a  fmall  Pea,  which  feem'd  ihapd  like  other 
Maggots,  but  fhorter.  I  could  not  find  them  to  move,  though  I  gheft'd 
them  to  be  alive,  becaule  upon  pricking  them  witha  Pinn,  there  would  if^ 
fuc  out  a  great  deal  of  white  mucoHs  matter,which  feem'd  to  be  from  a  vo^ 
luntary  contradion  of  their  fkin  5  their  hufk  or  matrix  confifted  of  three 
CoatSjlike  the  barks  of  Trees,  the  outermoft  being  more  rough  and  Ipon- 
gie,  and  the  thickeft,  the  middlemoft  more  clofe.  hard^  white,  and  thin, 
the  innermoft  very  thin,feeming  almoft  like  the  fi^in  within  an  Egg's  (hell. 
The  two  outermoft  had  root  in  the  branch  or  ftick,  but  the  innermoft 
had  no  ftcm  or  procels,  but  was  onely  a  fkin  that  cover'd  the  cavity  of 
the  Nut.  All  the  Nuts  that  had  no  holes  eaten  in  them,  I  found  to  con- 
tain thefe  Maggots,  but  all  that  had  holes,  I  found  empty,  the  Maggots, 
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it  feemsj  having  eaten  their  way  through,  taken  wings  and  flown  away, 
as  this  following  account  (which  I  received  in  writing  from  the  lame  per- 
fbn,  as  it  was  lent  him  by  his  Brother)  manifefts.  In  a  moorijh  hlac( 
Featy  mouldy  with  fome  fmall  veins  of  whitijh  yellow  Sands ^  upon  occajion 
of  digging  a  hole  two  or  three  foot  deep^  at  the  head  of  a  Pond  or  Pool^  to 
Jet  d  Tree  in^  at  that  depth,  were  found,  about  the  end  of  Oftober  1665.  in 
thofe  very  veins  of  Sand,  thofe  Buttons  or  Nuts,  flicking  to  a  little  loofe 
ftici^y  that  is^  not  belonging  to  any  live  7ree,  and  fome  of  them  alfo  free  by 
themfelves. 

Four  or  five  of  which  being  then  opend,  fome  were  found  to  contvin 
live  Infers  come  to  perfeHion,  mojl  like  to  flying  AntSj  if  not  the  fame ,  in 
others.  Infers, yet  impcrfeSl,  having  but  the  head  and  wings  form  d,  the  refl 
remaining  a  faft  white  pulpy  fubjiance. 

Now,as  this  furnilhes  us  with  one  odd  Hiftory  more,very  agreeable  to 
what  I  before  hinted,  (b  I  doubt  not,  but  were  men  diligent"  oblervers, 
they  might  meet  with  multitudes  of  the  fame  kind,  both  in  the  Earth  and 
in  the  Water,  and  in  the  Air,  on  Trees,  Plants,  and  other  Vegetables,  all 
places  and  things  being,as  it  wexe.animarum  plena.  And  I  have  often, with 
wonder  and  pleailire.in  the  Spring  and  Summer-time,  look'd  clofe  to,and 
diligently  on,  common  Garden  mould,  and  in  a  very  fm^ll  parcel  of  it, 
found  fiich  multitudes  and  diverfities  of  little  reptiles, {omt  in  huiks,others 
onely  creepers,  many  wing'd,  and  ready  for  the  Air ,  divers  hufks  or  ha- 
bitations left  behind  empty.  Now^  if  the  Earth  of  our  cold  Climate  be  (b 
fertile  of  animate  bodies,  what  may  we  think  of  the  fat  Earth  of  hotter 
Climates  }  Certainly,the  Sun  may  there,  by  its  aftivity,  caufe  as  great  a 
parcel  of  Earth  to  fly  on  wings  in  the  Air,  as  it  does  of  Water  in  fteams 
and  vapours.  And  what  fwarms  muft  we  fuppofe  to  be  fent  out  of  thofe 
plentifull  inundations  of  water  which  are  poured  down  by  the  fluces  of 
Rain  in  luch  vaff  quantities  ?  So  that  we  need  not  much  wonder  at  thofe 
innumerable  clouds  of  Locufts  with  which  Africa,  and  other  hot  coun- 
tries are  fo  peftred,  fince  in  thofe  places  are  found  all  the  convenient 
caufesof  their  production,  namely,  genitors,  or  Parents,  concurrent  re- 
ceptacles or  matrixes,and  a  liifficient  degree  of  natural  heat  and  moifture. 

I  was  going  to  annex  a  little  draught  of  the  Figure  of  thofe  Nuts  fent 
out  of  Devonjhire ,  but  chancing  to  examine  Mr.  Parl^infons  Herbal 
for  fomething  elfe,  and  particularly  about  Galls  and  Oak-apples,  I  found 
among  no  left  then  24.  feveral  kinds  ofexcrelcencies  of  the  Oak,  which  I 
doubt  not,but  upon  examination,will  be  all  found  to  be  the  matrixes  of 
ib  many  feveral  kinds  of  Infefts  ^  I  having  obferv'd  many  of  them  my  felf 
to  be  fo,among  24.'feveral  kinds,  I  fay,I  found  one  defcribed  and  Figur  d 
direftly  like  that  which  I  had  by  me,the  Scheme  is  there  to  be  feen^the  de- 
fcription,  becaufe  but  fhort,  I  have  here  ad join'd  Theatri  Botanici  trib,i6, 
chap.  2.  There  groweth  at  the  roots  of  old  Oaks  in  the  Spring-time,  and 
femetimes  alfo  in  the  very  heat  of  Summer,  a  peculiar  kjnd  of  Mufhrom  or 
Excrefcence,  caWd  Uva  Q^tx(:\m.,fweUing  out  of  the  Earth,  many  growing 
one  clofe  unto  another,  of  the  fajhion  of  a  Grape,  and  therefore  took, 
the  name  3  the  Oak-Grape,  and  it  of  a  Purplijh  colour  on  the  outjide^ 
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And  white  within  lik§  MHk^^  and  in  the  end  of  Summer  becometh  hard 
Mnd  woody.  Whether  this  be  the  very  fame  kind,  I  cannot  affirm,  but 
both  the  Pidure  and  Defcription  come  very  neer  to  that  I  have,^ 
but  that  he  fecms  not  to  take  notice  of  thehollownefsor  Worm,  for 
which  'tis  moft  obfervable.  And  therefore  'tis  very  likely,  if  men 
did  but  take  notice,  they  might  find  very  many  differing  Species  of  thefe 
Nuts,  Ovaries^  or  Matrixes^  and  all  of  them  to  have  much  the  fame 
defignation  and  office.  And  I  have  very  lately  found ieveral  kinds  of  Ex-« 
crcfcencies  on  1  rees  and  Shrubs.,  which  having  endured  the  Winter,  up- 
on opening  them,  I  found  moft  of  them  to  contain  little  Worms,  but 
dead,  rhofe  things  that  contain'd  them  being  wither'd  and  dry. 


Obferv.  X  L 1 V.  Of  the  tufted  or  Brujb-horn  d  Gn'^t. 

THrs  little  creature  was  one  of  thole  multitudes  that  fill  our  EngliJB 
air  all  the  time  that  warm  weather  lafts,  and  is  exaftly  of  the  fliape 
of  that  I  obferv'd  to  be  generated  and  hatch 'd  out  of  thofe  little  Inledts 
that  wriggle  up  and  down  in  Rain-water.  But,though  many  were  of  this 
form,  yet  I  obferv'd  others  to  be  of  quite  'Other  kinds  5  nor  were  all 
of  this  or  the  ether  kind  generated  out  ofW^ater  Infeds,  for  whereas! 
obferv'd  that  thofe  that  proceeded  from  thofe  Infedfs  were  at  their  full 
growth,  I  have  alfo  found  multitudes  of  the  fame  fhape,but  muchfmaller 
and  tenderer  feeming  to  be  very  young  ones,  creep  up  and  down  upon 
the  leaves  of  Trees,  and  flying  up  and  down  in  fmall  cluftcrs,  in  places 
very  remote  from  v/ater  5  and  this  Spring,  I  obferv'd  one  day,  when  the 
Wind  was  very  calm,  and  the  afternoon  very  fair,  and  pretty  warmj 
though  it  had  for  a  long  time  been  very  cold  weather,  and  the  wind  con- 
tinued ftill  in  the  Eaft,  feveral  fmall  fwarms  of  them  playing  to  and  fro 
in  little  clouds  in  the  Sun,  each  of  which  were  not  a  tenth  part  of  the 
bignels  of  one  of  thele  I  here  have  delineated,  though  very  much  of  the 
lame  (hape,  which  makes  me  ghels,  that  each  of  theie  fwarms  might  be 
the  of-fpr?ng  of  one  onely  Gnat,  which  had  been  hoorded  up  in  (bme  iafe 
rcpofitory  all  this  Winter  by  fbme  provident  Parent,  and  were  now,  by 
the  warmth  of  the  Spring-air,  hatch'd  into  little  Flies. 

And  indeed,  fb  various,  and  feemingly  irregular  are  the  generations  or 
produdions  of  Infeds,  that  he  thatfhall  carefully  and  diligently  obferve 
the  feveral  methods  of  Nature  therein,  will  have  infinitely  caufe  further 
to  admire'thc  wifdom  and  providence  of  the  Creator  5  for  not  onely  the 
fame  kind  of  creature  may  be  produced  from  feveral  kinds  of  ways,  but 
the  very  fame  creature  may  produce  feveral  kinds ;  For,as  divers  Watches 
'may  be  made  out  of  feveral  materials,  which  may  yet  have  all  the  fame 
appearance,and  move  after  the  fame  manner,that  is,ft3ew  the  hour  equally 
true,  the  one  as  the  other,  and  out  of  the  fame  kind  of  matter,  like 
Watchesjfliay  be  wrought  differing  ways^  and,a$  one  and  the  lame  Watch 

D  d  may. 
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may,  by  being  diverfly  agitated,  or  mov'd,by  this  or  that  agent5''or  after 
this  or  that  manner,  produce  a  quite  contrary  efFeft  :  So  may  it  be  with 
thefe  moft  curious  Engines'of  Inleft's  bodies^  the  All-wife  God  of  Nature, 
may  have  (b  ordered  and  difpofed  the  little  Automdtons^  that  when  nou- 
rifhed,  afted,  or  enlivened  by  this  caufe,  they  produce  one  kind  of  efieft^ 
or  animate  (hape,  when  by  another  they  aft  quite  another  way,  and  ano- 
ther Animal  is  produc'd.  So  may  he  fo  order  leveral  materials,  as  to 
make  them,by  (everal  kinds  of  methods,  produce  fimilar  Automatons, 

But  to  come  to  the  Defcription  of  this  Infedjas  it  appears  through  a  Mi* 
crofcope^oi  which  a  reprelcntation  is  made  in  the  i^,Scheme,  Its  head  A,  is 
exceeding  fmall,  in  proportion  to  its  body,  confifting  of  two  clufters  of 
pearl  d  eyes  B  B,  on  each  fide  of  its  head,  whole  pearls  or  eye-balls  are 
curioully  rang'd  like  thofe  of  other  Flics between  thcfejin  the  forehead 
of  it,  there  are  plac'd  upon  two  fmall  black  balls,  C  C,  two  long  jointed 
horns,  tapering  towards  the  top,  much  refcmbling  the  long  horns  of 
Lobfters,  each  of  whofe  ftems  or  quills,  D  D,  were  brifled  or  brulhed 
with  multitudes  of  fmall  ftiff  hairs,  ifluing  out  every  way  from  the  ieve- 
ral  joints,  like  the  ftrings  or  (proutings  of  the  herb  Horfe-tail^  which  is 
oft  obferv'd  to  grow  among  Corn,  and  for  the  whole  fliape,  it  does  very 
much  refemble  thofe  brufhy  Vegetables  ^  bcfides  thefe,  there  are  two  other 
jointed  and  brifled  horns,  or  feelers,  E  E,  in  the  forepart  of  the  head,  and 
a  probofcis^  F,  underneath,which  in  fome  Gnats  are  very  long,  ftreight 
hollow  pipes,  by  which  thele  creatures  are  able  to  drill  and  penetrate 
the  fkin,  andlthence,  through  thofe  pipes  fuck  lb  much  bloud  as  to  ftuff 
their  bellies  fo  full  till  they  be  ready  to  burft. 

This  linall  head,with  its  appurtenances,is  faftned  on  by  a  Ihort  neck^G, 
to  the  middle  ofthe  thorax^  which  is  large,  and  leems  caled  with  a  ftrong 
black  fliel,H  I K,  out  of  the  under  part  of  which,  iflue  fix  long  and  (lender 
legs,  L  L  L  L  L  L,  lhap'd  juft  like  the  legs  of  Flies,  but  fpun  or  drawn  out 
longer  and  flenderer^which  could  not  be  expre^'d  in  the  Figurc,becaule 
of  their  great  length  5  and  from  the  upper  part,  two  oblong,  but  (lender 
tranfparent  wings,  M  M,  (haped  fomewhat  like  thole  of  a  Fly,undcrneath 
each  of  which,  as  I  have  ob(erv'd  alfo  in  divers  forts  of  Flies,  and  other 
kinds  of  Gnats,  was  placed  a  Imall'  body,  Nj  much  relembling  a  drop 
of  fome  tranlparent  glutinous  lubftance,  hardned  or  cool'd,  as  it  wasal- 
moft  ready  to  fall,  for  it  has  a  round  knob  at  the  end,  which  by  degrees 
grows  llenderer  into  a  fmall  ftem.and  neer  the  inlertion  under  the  wing, 
this  ftem  again  grows  bigger ,  thefe  little  Pefidulums^as  \  may  fo  call  them, 
the  litle  creature  vibrates  to  and  fro  very  quick  when  it  moves  its  wings, 
and  I  have  fometimes  obferv  d  it  to  move  them  alfo,  whil'ft  the  wing  lay 
ftill,  but  always  their  motion  leem'd  to  further  the  motion  of  the  wing 
ready  to  follow  5  of  what  ufe  they  are,  as  to  the  moving  of  the  wing,  or 
otherwile,  I  have  not  now  time  to  examine. 

Its  belly  waslarge,as  it  is  ufually  in  all  Infeds,  and  extended  into  nine^ 
lengths  or  partitions,  each  of  which  was  cover'd  with  round  armed  rings 
or  ffiells  5  fix  of  which,  O  P  QR.  S  T  were  tranfparent,  and  divers  kinds 
o£ PeriftalticJi  motions  might  be  very  cafily  perceiv'd,  whii'ft  the  Animal 
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Was  alive^bijt  efpccially  a  fmall  clecr  white  part  V,  Teemed  to  beat  like 
the  heart  of  a  larger  Animal  The  Jaft  three  dividcfs^  W  X  Yj  were  co- 
ver d  with  black  and  opacous  fhells.  To  conclude^  take  this  creature 
altogether,  and  for  beauty  and  curious  contrivance^  it  may  be  compared 
with  the  largeft  Animal  upon  the  Earth.  Nor  doth  the  Alwife  Creator 
feem  to  have  fliewn  Icfs  care  and  providence  in  the  fabrick  of  it,  then  irt 
thofe  which  feem  moft  eonfidcrable. 


Obfcrv.  XLV,  Of  the  great  BeliydGm  or  femak  Gmt. 

THe  fccond  Gnat ,  delineated  in  the  twenty  ninth  Schem^  \sc£i 
very  differing  lhape  from  the  former^but  yet  of  this  fort  alfoj  found 
feveral  of  the  Gnats,  that  were  generated  out  of  the  Water  Infc€l :  the 
wings  of  this,  were  much  larger  then  thofe  of  the  other,  and  the  belly 
much  bigger,  fborter  and  of  an  other  ftiape  ^  and,  fiom  feveral  particu- 
lars,! ghefl:  it  to  be  the  Female  Gnat,  and  the  former  to  be  the  Male* 

The  thorax  of  this,was  much  like  that  of  the  €ther,haviDg  a  very  ftrong 
and  ridged  back-piece,  which  went  alfo  on  either  fide  of  its  leggsj  about 
the  wings  there  were  feveral  joynted  pieces  of  Armor,  which  feem'd  cu- 
rioully  and  conveniently  contrived,  for  the  promoting  and  ftrengthra'ng 
the  motion  of  the  wings;its  head  was  much  differing  from  the  othcr,being 
much  bigger  and  nt'ater  (hap'd,  and  the  horns  that  grew  out  between  his 
eyes  on  two  little  balls,  were  of  a  very  differing  fhape  from  the  tufts  of 
the  other  Gnat,  thefe  having  but  a  few  knots  or  joynts,  and  each  of 
thofe  but  a  few,  and  thofe  fhort  and  ftrong,  brilles.  The  formoft  horns 
or  feelers,  were  like  thofe  of  the  former  Gnat. 

One  of  thefe  Gnats  I  have  fuffer'd  to  pierce  the  fkin  of  my  hand,  with 
its prohofiis^  and  thence  to  draw  out  as  much  blood  as  to  fill  its  belly 
as  full  as  it  could  hold,  making  it  appear  very  red  and  tranfjparent  j  arid 
this  without  any  furthet  pain,  then  whil  ft  it  was  finking  in  its  probofihy  as 
it  is  alfo  in  the  ftinging  of  Fleas ;  a  good  argument,  that  thele  creatures 
do  not  wound  the  fkin,  and  fuck  the  blood  out  of  enmity  and  revenge, 
but  for  raeer  neceffity,  and  to  fatisfy  their  hunger.  By  what  means  this 
creature  is  able  to  fuck,  we  (hall  fhew  in  another  place. 


Ohferv.  XLVL  Of  the  white  featherwingc/  Moth  Tine^ 
Argentca^ 

THis  white  long  wing'd  Moth,  which  is  delineated  in  the  ^cSeheme^ 
afforded  a  lovely  objedt  both  to  the  naked  Eye,and  through  a  M^- 
crofcope  :  to  the  Eye  it  appear'd  a  fmall  Milk  white  Fly  with  four  white 
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Wings  5  the  two  formoft  fbmewhat  longer  then  the  two  hindennoft,  and 
the  two  {hotter  about  half  an  Inch  long,  each  of  which  four  Wings  leem'd 
to  confift  of  twofinall  long  Feathers,  very  curioufly  tufted,  or  haired  on 
each  fide,  with  purely  white,  and  exceedingly  fine  and  fmail  Haires,  pro- 
portion'd  to  the  ftalks  or  ftems,  out  of  which  they  grew,  much  like  the 
tufts  of  a  long  wing-feather  of  feme  Bird,  and  their  ftal  ks  or  ftems  were, 
like  thofe,  bended  backwards  and  downwards,  as  may  be  plainly  feen  by 
the  draughts  of  them  in  the  Figure. 

Obferving  one  of  thefe  in  my  Microfcope^  found^in  the  firft  place,  that 
all  the  Body^Legs,  Horns  and  the  Stalks  of  the  Wings,  were  covered  over 
with  various  kinds  of  curious  white  Feathers,  which  did,  with  handling 
or  touching,  eafily  rubb  off  and  fly  about,  in  fo  much  that  looking  on  my 
Fingers,  with  which  \  had  hartdled  this  Moth,  and  perceiving  on  them  lit- 
tle white  fpecks,  I  found  by  my  Microfcope^  that  they  were  feveral  of  the 
fmall  Feathers  of  this  little  creature,  that  ftuck  up  and  down  in  the  ru- 
goffties  of  my  Skin. 

Next,  I  found  that  underneath  thefe  Feathers,  the  pretty  Infeft  was  co- 
vered all  over  with  a  crufted  Shell,  like  other  of  thofe  Animals,  but  with 
one  much  thinner  and  tenderer. 

Thirdly,  I  found,  as  in  Birds  alfo  is  notable,  it  had  differing  and  ap- 
propriate kinds  of  Feathers,  that  covered  feveral  parts  of  its  body. 

Fourthly,  furveying  the  parts  of  its  body,  with  a  more  accurate  and 
better  Magnifying  Microfcope^  I  found  that  the  tufts  or  haires  of  its  Wings 
were  nothing  elfe  but  a  congeries,  or  thick  fet  clufter  of  fmall  vtmina.  or 
twiggs,  refembling  a  fmall  twigg  of  Birch,  ftript  or  whitned,  with  which 
Brufties  are  ulually  made,  to  beat  out  or  brufli  off  the  duft  from  Cloth 
and  Hangings.    Every  one  of  the  twiggs  or  branches  that  compoled  the 
Brulh  of  the  Feathers,  appeared  in  this  bigger  Magnifying  Claft  (of  which 
E  F  which  reprefeots     P^^^        Inch,  is  the  fcale,  as  G  is  of  the  lefler, 
which  is  only  3)  like  the  figure  D.    The  Feathers  alfo  that  covered  a 
part  of  his  Body,  and  were  interfperfed  among  the  brufli  of  his  Wings,  I 
found,in  the  bigger  Magnifying  Glafsj  of  the  fhape  A,  confifting  of  a  ftalk 
or  ftem  in  the  middle,  and  a  feeming  tuftednefs  or  brufliy  part  on  each 
fide.    The  Feathers  that  cover  d  mofl  part  of  his  Body  and  the  ftalk  of 
his  wings,  were,in  the  lame  Microfiope^  much  of  the  figure  B,  appearing  of 
the  fhape  of  a  fmall  Feather,  and  feemed  tufted  :  thofe  which  covered 
the  Horns  and  foall  parts  of  the  Leggs,  through  the  fame  Mkrofiope,  ap- 
pear'dofthe  fhape  C.    Whether  the  tufts  of  any  or  all  of  thefe  fmall 
Feathers,  confifted  of  fuch  component  particles  a^  the  Feathers  of  Birds, 
I  much  doubt,  becaufe  I  find  that  Nature  does  not  alwaies  keep,  or  ope- 
rate after  the  fame  method  ,  in  imaller  and  bigger  creatures.  Arrd 
of  this,  we  have  particular  Inltances  in  the  Wings  of  feveral  creatures. 
For  whereas,  in  Birds  of  all  kinds,  itcompofes  each  of  the  Feathers  of 
which  its  Wing  confifls,  of  fuch  an  exceeding  curious  and  moft  admirable 
and  ihipendious  texture,  as  I  elfe  where  fhew,  in  the  Obfervations  on  a 
Feather ,  we  find  it  to  alter  its  method  quite,  in  the  fabrick  of  the  Wings 
oftheie  minute  creatures,  compofing  fomc  of  thin  extended  membranes 
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or  fkimj  fuch  as  the  Wings  of  Dragon-flys  3  in  others,  tliofe  fkinsar^  all 
over-grownj  or  pretty  thick  beftuck,  with  (hort  britoj  as  in  Flefli-fiies  3 
in  others,  thofe  filmes  are  covered,  both  on  the  upper  and  under  fide, 
with  fmall  Feathers,  plac'd  aJmoO  like  the  tyks  art  a  Houfe^  and  are 
curioufly  rang'd  and  adorn 'd  with  moft  lively  colours,  as  is  ob- 
fervable  in  Butter-flies,  and  feveral  kinds  of  Moths^  In  others,  inftead  of 
their  films,  Nature  has  provided  nothing,  but  ^  nlatter  of  half  a  fcore 
ftalksCif  I  well  remember  the  number^  for  I  have  not  lately  met  with  any 
of  thefeflySj  and  did  notj,when  Ffirftobferv'd  thetn,  take  fufficieBt  notice 
of  divers  particulars  J  and  each  of  thefeftalks,  wiiii  a  few  fingle  branch- 
ings on  each  fide,  refembling  much  the  branched  back-bone  of  a  Herring 
or  the  like  Fifli ,  or  a  thin  hair  d  Peacocks  feathdrj,  the  top  oi"  the  eye 
being  broken  off.  With  a  few  of  thefe  on  either  fide(which  it  was  able  to 
fhutupor  expand  at  plealure,  much  like  a  Fanti,  or  rather  like  the  po- 
fture  of  the  feathers  in  a  wing,  which  ly  all  one  under  another^  when 
(hut,  and  by  the  fide  of  each  other,  when  expaftded)  this  pretty  little 
grey  Moth  (for  fuch  was  the  creature  I  obfcrv'd,  thus  wing'd)  could  ve- 
ry nimbly,  and  as  it  feem'd  very  eafily  move  its  corpftfele ,  through  the 
Air,from  place  to  place.  Other  Infedis  have  their  wings  cas  d^  or  cover'd 
over, with  certaiti  hollow  ftielJs,  ftiap  d  almoft  likethofe  hollow  Trayes, 
in  which  Butchers  carry  meat,  whofe  hollow  fides  being  turn*d  down- 
wards, do  net  only  fecure  their  folded  wings  from  injury  of  the  earth, 
in  which  moft  of  thofe  creatures  relide,  but  whiJft  they  fly,  ferves^as  a 
help  to  fuftain  and  bear  them  up.  And  thefe  are  oblervablein  ^carabees 
and  a  multitude  of  other  terreftrial  crnjiaceom  Infefts  j  in  which  we  may 
yet  further  obferve  a  particular  providence  of  Nature. 

Now  in  all  thele  kinds  of  wings,  we  oblerve  this  partidular,  as  a  thin^ 
moft  worthy  remark  5  that  where  ever  a  wing  confifts  of  dilcontinued 
parts,  the  Pores  or  intcrjiitia  between  thofe  parts  are  very  feldom,  either 
much  bigger^or  much  fmaller,  then  thefe  which  we  here  find  between  the 
particles  of  thefe  brufhes,  fo  that  it  (bould  feem  to  intimate,  that  the 
parts  of  the  Air  arefuch,thatthey  will  not  eafily  or  readily,  if  at  all,  pais 
through  thefe  Pores,  fo  that  they  feem  to  be  ftrainers  fine  enough  to  hin- 
der the  particles  of  the  Air  (whether  hinder  d  by  their  bulk,  or  by  their 
agitation^  circulation^  rotation  or  undulation ,  I  fhall  hot  here  determine) 
firom  getting  through  themjandjby  that  meansjferve  the  Animal  as  welljif 
not  better,  then  if  they  were  little  films,  I  (ay,  if  not  better,  becaufe  I 
have  obferv'd  that  all  thofe  creatures,  that  have  film'd  wings,  move  them 
aboundantly  quicker  and  more  ftrongly,fuch  as  allkindof  Flies  and  Spa-* 
r^^ee/ and  Batts,  then  fuch  as  have  their  wings  covered  with  feathers,  as 
Butter-flies  and  Birds,  ortwiggs,  as  Moths,  which  have  each  of  them  a 
much  flower  motion  of  their  wings  5  That  httle  ruggedneis  perhaps  of 
their  wings  helping  them  fomewhatjby  taking  better  hold  of  the  parts  of 
the  Air,  or  not  fuflering  them  fo  eafily  to  pals  by,  any  other  way  then  onei 

But  what  ever  be  the  reafon  of  it,  tis  moft  evident,^  that  the  finooth 
wing'd  Infects  have  the  ftrOngeft  MufeleSor  movent  parts  of  their  wings, 
and  the  other  much  weaker  $  and  this  very  Infed,  we  are  now  defcribing, 
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had  a  vcryfinall  thrax  or  middle  part  of  his  body,  if  cofflpar'd  toth<i 
length  and  number  of  his  wings  j  which  therefore,  as  he  mov'd  them  vc« 
ry  flowly/o  muft  he  move  them  verj^  weakly.  And  this  laft  propriety  do 
we  find  fomewkat  obferv'd  alfo  in  bigger  kind  of  Flying  creatures^Birds  3 
fo  that  we  fee  that  the  Wifdom  and  Providence  of  the  All-wife  Creator, 
is  not  lefslhewn  in  thefe  fmall  defpicable  creatures.  Flies  and  Moths, 
which  we  have  branded  with  a  name  of  ignominy,  calling  them  Verminc, 
then  in  thofe  greater  and  more  remakablc  animate  bodies,  Birds. 

I  cannot  here  ftand  to  add  any  thing  about  the  nature  of  flying, 
though,  perhaps,  on  another  occafion,  I  may  fay  lomething  on  that  fub^ 
Jeft,  it  being  fuch  as  may  delcrve  a  much  more  accurate  examination  and 
fcrutiny  then  it  has  hitherto  met  with.  For  tome  there  fecms  nothing 
wanting  to  make  a  man  able  to  fly,  but  what  may  be  eafily  enough  fup- 
ply'd  from  the  Mechanicks  hitherto  known ,  lave  onely  the  want  of 
ftrength,  which  theMufcles  of  a  man  feem  utterly  uncapable  of,  byrca* 
fon  of  their  fmalnels  and  texture,  but  how  even  ftrength  alio  may  be  me- 
chanically made,  an  artificial  Mufcle  focontriv'd,that  thereby  a  man  (hall 
be  able  to  exert  what  ftrength  he  pleafes^  and  to  regulate  it  alfo  to  his 
own  mind,  I  may  elfewhere  endeavour  to  manifeft. 


Obferv,  XLVII.    Of  the  Shepherd  Spider,  or  long  le^d 
Spider, 

T^He  CartcrjShepherd  SpiderjOr  long-legg'd  Spider,has,  for  two  parti- 
cularities,  very  few  fimilar  creatures  that  I  have  met  with ,  the  firft, 
which  is  difcoverablc  onely  by  the  Mkrofiope^  and  is  in  the  firft  and  Ic- 
cond  Figures  of  the  ^i.  Scheme,  plainly  delcrib'd,  is  the  curious  contri- 
vance of  his  eyesj  of  which  (differing  from  moft  other  Spiders)  he  has 
onely  two,  and  thole  plae'd  upon  the  top  of  a  fmall  pillar  or  hillock,rifing 
out  of  the  middle  of  the  top  of  its  back,  or  rather  the  crown  of  its  head, 
for  they  were  fix'd  on  the  very  top  of  this  pillar  (which  is  about  the 
heighth  of  one  of  the  traniverlc  Diameters  of  the  eye,  and  look'don  in 
another  pofture,appeard  much  of  the  fliapc,  BCD)  The  two  eyes,  B  B, 
were  placedback  to  back,  with  the  tranfparent  partSjOr  the  pupils,  look- 
ing towards  either  fide,  but  Ibmewhat  more  forward  then  backwards* 
C  was  the  column  or  neck  on  which  they  ftood,  and  D  the  crown  of  the 
head  out  of  which  that  neck  fprung. 

Thefe  eyesjto  appearance,  feem'd  to  be  of  the  very  fame  ftru6hjre  with 
that  of  larger  binocular  creatures,  feeming  to  have  a  very  fmooth  and  ve- 
ry protuberant  Cornea^2XidL  in  thcmidft  of  it  to  have  a  very  black  pupil, 
incompafled  about  with  a  kind  of  grey  Iris^  as  appears  by  the  Figure  5 
whether  it  were  able  to  move  thefe  eyes  to  and  fro,  I  have  not  obferv'd, 
but  'tis  not  very  likely  he  lhould,the  pillar  or  neck  C,  feeming  to  be  co- 
vered and  ftiffend  with  a  crufty  ftiell,  butNaturCjin  probability ,hasfup- 
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ply  d  that  defed^  by  making  the  Cornea  fo  very  protubierant,  and  fettrag 
it  fo  cleer  above  the  fhadowing  or  obftrudfiiig  citrs  prd^e^^by  the  body, 
that 'tis  likely  each  eye  may  perceivejthough  rtot  fee  dtfl^ndbly,  almoft  ^ 
BefkMere^  whence  having  fo  fmall  and  round  ^  body  placi  tJ  upon  fucK 
longleggs,  it  is  quickly  able  lb  to  wind,  and  turn  it,  as  to  ibe  any  thing 
dHrnid*  This  creature,  as  do  all  orher  Spiders  I  have  yet  exateili  a,  does 
very  much  differ  from  moft  other  Infers  in  ttie  Figure  of  its  eyes  5  for 
I  cannot,  with  my  beft  M/rrofcepe^  difcov^r  its  eyes  to  be  any  ways 
kftobb'd  or  pearl'd  like  thofe  of  other  Infe£l^. 

I  he  fecond  Peculiarity  which  is  obvious  to  the  eye,  b  alfo  very  te- 
marfcable,  and  that  is  the  prodigious  length  of  its  leggs,  in  proportion  to 
its  fmall  round  body,  each  legg  of  this  I  drtw,  being  above  fixtecu  times 
the  length  of  its  whole  body,  and  there  are  ibnscwhidh  have  them  yet 
longer,  and  others  that  feem  of  the  fame  kind, that  have  them  a  great  deal 
(hotter^  the  eight  leggs  are  each  of  them  jointed,  juft  like  thofe  of  a 
Crab,  but  every  of  the  parts  are  fpun  out  prod igiouUy  Jooger  in  pro- 
portion ^  each  of  thefe  leggs  are  teiminated  in  a  fmall  caleor  {hell^ftiap'd 
almoft  like  that  of  a  Mufle-ftiell,  as  is  evident  in  the  third  Pigur^  of  the 
iatne  Scheme  (that  reprefents  the  appearance  of  the  under  part  or  belly 
of  the  creature)  by  the  fliape  of  the  protuberant  coftical  body,  1 1 1 1,  &c. 
Thefe  are  as  'twere  plac'd  or  faften'd  on  to  the  protuberant  body  of  the 
Infeft,which  is  to  be  fuppos'd  very  high  at  Mjinaking  a  kind  of  blunt  cone 
whereof  M  is  to  be  luppos'd  the  Apex^  about  which  greater  cOne  of  the 
body,the  Imaller  cones  of  the  leggs  are  plac'd,each  of  them  almoft  reach-* 
ing  to  the  top  in  fo  admirable  a  manner,  as  does  not  a  little  manifcft  the 
wiidom  of  Nature  in  the  contrivance  5  for  thefe  long  Leavers  (aslmay  ft» 
call  them)of  the  legs,havingnot  the  advantage  of  a  long  end  on  the  other 
fide  oiththypomochlionox  centers  on  which  the  parts  of  the  leggs  move, 
muft  neceflarily  require  a  vart  ftrength  to  move  them ,  and  keep  the 
body  ballanc'd  and  lufpended,  in  (o  much,  that  if  we  ihould  fuppofe  a 
man's  body  lufpended  by  fuch  a  contrivance,  an  hundred  and  fifty 
times  the  flrength  of  a  man  would  not  keep  the  body  from  falling  on  the 
breafr.  To  fupply  therefore  each  of  thefe  leggs  with  its  proper  ftrength. 
Nature  has  allow'd  to  each  a  large  Cheft  or  Cell,  in  which  is  included  a 
very  large  and  flrong  Mufcle,  and  thereby  this  little  Animal  is  not  onely 
able  to  fifpend  its  body  upon  lels  then  thefe  eight,  but  to  move  it  very 
fwiftly  over  the  tops  of  grals  and  leaves. 

Nor  are  thefe  eight  leggs  lb  prodigioufly  long,  but  the  ninth,  and. 
tenth,  which  arc  the  two  claws,  K  K,  areas  (hort,and  ferve  infleedofa 
probojcis^  for  thofe  <eem'd  very  little  longer  then  his  mouthy  each  of  them 
had  three  parts,  but  very  ihort  j  the  joints  K  K,  which  reprefented 
the  third,  being  longer  then  both  the  other.  This  creature,  feems 
(which  I  have  feveral  times  with  pleafure  obferv'd)  to  throw  its  body 
upon  the  prey,  infreed  of  its  hands,  not  unlike  a  hunting  Spider,  which 
leaps  like  a  Cat  at  a  Moufe.  The  whole  Fabrick  Was  a  very  pretty  one, 
andcoidd  I  have  differed  itjldoubttiot  but  Ifhould  have  found  ma- 
ny Angularities  within  it  as  without,perhaps,  for  the  moft  partjuot  unlike 
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thiC  parts  of  a  Crab,  which  this  little  creature  does  in  many  things,  very 
mudi  refemble^  the  curiofityof  whofe  contrivance,!  have  in  another  pjace 
examin'd.  I  omit  the  defcription  of  the  horns,  A  A,  of  the  mouth,  L  L, 
which  feem'd  like  that  of  a  Crab  ,  the  fpecklednefs  of  his  (hell,  which 
proceeded  from  a  kind  of  feathers  or  hairs,  and  the  hairinefs  of  his  leggs, 
his  large /^Aor AX- and  little  belly,  and  the  like,  they  being  manifefted  by 
tjic  Figure  ^  and  fliall  onely  take  notice  that  the  three  parts  of  the  body, 
namely,  the  head,breaft,and  belly,are  in  this  creature  ftrangely  confus  d, 
fo  that  'tis  difficult  to  determine  which  is  which,as  they  are  alfo  in  a  Crab  ^ 
and  indeed,  this  leemstobe  nothing  elfe,  but  an  Air-crab,  being  made 
snore  light  and  nimble,  proportionable  to  the  medium  wherin  it  relidcs  5 
and  as  Air  feems  to  have  but  one  thoufandth  part  of  the  body  of  Waterjfo 
does  this  Spider  ieem  not  to  be  a  thoufandth  part  of  the  bulk  of  a  Crab. 


Obferv,  X  L  V 1 11.  Ofth  hunting  S^iicv^and  feveral  other  forts 
(f  Spiders. 

'T'He  hunting  Spider  is  a  fmail  grey  Spider,  prettily  btfpeck'd  with 
black  /pots  all  over  its  body,  which  the  Mkrofcope  difcovers  to  be  a 
kind  of  feathers  like  thofe  on  Butterflies  wings,  or  the  body  of  the 
white  Moth  I  lately  defcrib'd.  Its  gate  is  very  nimble  by  fits,  fometimes 
running,  and  fometimes  leaping,  like  a  Grafhopper  almoft,then  (landing 
ftill,and  fetting  it  felf  on  its  hinder  leggs,  it  will  very  nimbly  turn  its 
body,  and  look  round  it  felf  every  way  ;  It  has  fix  very  confpicuou<j 
eyes,  two  looking  direftly  forwards,  piac'd  juft  before  5  two  other,  on 
either  fide  of  thofe,  looking  forward  and  fide-ways^and  two  other  about 
the  middle  of  the  top  of  its  back  or  head,  which  look  backwards  and 
fide-wards ,  thefe  feem'd  to  be  the  biggeft.  The  furface  of  them  all  was 
very  black,fpha:rical,  purely  poliHi'd,  refleding  a  very  cieerand  diftin<3: 
Image  of  all  the  ambient  objeds,  fuch  as  a  window,a  man's  hand,a  white 
Paper,  or  the  like.  Some  other  properties  of  this  Spider,  obferv'd  by  the 
moft  accumpliih'd  Mr.  Evelyn^  in  his  travels  in  Italy ^  are  moft  empha- 
tically fet  forth  in  the  Hiftory  hereunto  annexed,  which  he  was  pleas'd 
upon  my  defire  to  (end  me  in  writing. 

Of  all  the  forts  of  Infers,  there  is  none  has  afforded  me 
more  divertifements  then  the  Venatores^  which  are  a  fort  of  Lupi^ 
that  have  their  Dcnns  in  the  rugged  walls,  and  crevices  of  our 
hoiifes ;  a  fmall  brown  and  delicately  fpotted  kind  of  Spiders, 
whofe  hinder  leggs  are  longer  then  the  reft. 

Such  I  did  frcquendy  obferve  at  Rome^  which  efpying  a  Fly 
at  three  or  four  yards  diftancc,upon  the  Balcony  (where  I  ftood) 

would 
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would  not  make  direflly  to  her,  but  craul  under  rite  Rail,  till 
being  arr  iv'dto  the  Ant'tfoJes^  it  would  fteal  up,  feldom  miffing 
its  aim  ;  but  if  it  chanced  to  want  any  thing  of  being  perMly 
oppofite,would  at  firft  peep,  immediatly  Aide  down  again,  till 
taking  better  notice,  it  would  come  the  next  time  exaSly  upon 
the  Fly's  back :  But,  if  this  hapn'd  not  to  be  within  a  compe- 
tent leap,  then  would  this  Infed  move  fo  fofriy,  as  the  very 
fliadow  of  the  Gnomon  feem'd  not  to  be  more  imperceptible, 
unlcfs  the  Fly  mov'd ;  and  then  would  the  Spider  move  alfo  in 
the  fame  proportion,  keeping  that  )uft  time  with  her  motion,as 
if  the  fame  Soul  had  animated  both  thofe  little  bodies ;  and 
whether  it  were  forwards,  backwards,  or  to  either  fide,  without 
at  all  turning  her  body,  like  a  well  mannag'd  Horfe :  But,  if 
the  capricious  Fly  took  wing,  and  pitch'd  upon  another  place 
behind  our  Huntrefs,  then  would  the  Spider  whirlc  its  body  fo 
nimbly  about,  as  nothing  could  be  imagin'd  more  fwift ;  by 
which  mcans,fhe  always  kept  the  head  towards  her  prey,though 
to  appearance,  as  immovable,  as  if  it  had  been  a  Nail  driven 
into  the  Wood,  till  by  that  indifcernable  progrefs  (being  ar- 
riv  d  within  the  fphere  of  her  reach)  (he  made  a  fatal  leap 
(fwift  as  Lightning)  upon  the  Fly,  catching  him  in  the  pole, 
where  (he  never  quitted  hold  till  her  belly  was  full,  and  then 
carried  the  remainder  home.   1  have  beheld  them  inftruSing 
their  young  ones,  how  to  hunt,  which  they  would  fometimes 
difciplinc  for  not  well  obferving  ;  but,  when  any  of  the  old 
ones  did  (as  fometimes)  mifs  a  leap,  they  would  run  out  of 
the  field,  and  hide  them  in  their  crannies,  as  afham'd,  and 
haply  not  be  feen  abroad  for  four  or  five  hours  after  ;  for  fo 
long  have  I  watched  the  nature  of  this  ftrange  Infeft^  the  con- 
templation of  whofe  fo  wonderfuU  fagacity  and  addrefs  has 
amaz'd  me ;  nor  do  I  find  in  any  chafe  whatfoever,  more  cun^ 
ning  and  Stratagem  obferv'd :  I  have  found  fome  of  thefe  Spi- 
ders in  my  Garden,  when  the  weather  (towards  the  Spring) 
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is  very  hot,  buc  they  are  nothing  fo  eager  of  hunting  as  tliey 
are  in  Italj. 

There  are  multitudes  of  other  forts  of  Spiders,  whofe  eyes,  and  moft 
other  parts  and  properties,  are  fo  exceedingly  different  both  from  thofe 
I  have  defcrib  d,  and  from  one  another,  that  it  would  be  almoft  cndlels, 
at  leaft  too  loi^  for  my  prefent  Eflay,  to  defcribe  them,as  fome  with  fix 
eyes,  plac'd  in  quite  another  order ,  others  with  eight  eyes ,  others  with 
fewer,  and  fome  with  more.  They  all  feem  to  be  creatures  of  prey,  and 
to  feed  on  other  fmall  Infefts,  but  their  ways  of  catching  them  feem  very 
differing :  the  Shepherd  Spider  by  running  on  his  prey ,  the  Hunting  Spi- 
der by  leaping  on  it,other  forts  weave  Nets,  or  Cobwebs,  whereby  they 
enfoarethcm,  Nature  having  both  fitted  them  with  materials  and  tools, 
and  taught  them  how  to  work  and  weave  their  Nets,  and  to  lie  per- 
due, and  to  watch  diligently  to  run  on  any  Fly,  as  foon  as  ever  en- 
tangled. 

Their  thread  or  web  feems  to  be  fpun  out  of  fome  vifcous  kind  of 
excrement,  lying  in  their  belly,  which,  though  foftwhen  drawn  out,  is, 
prefently  by  reafon  of  its  fmalnels,  hardned  and  dried  by  the  ambient 
Air.  Examining  feveral  of  which  with  my  Micnfiope^l  iound  them  to  ap- 
pear much  like  white  Horf-hair,  or  fome  mch  tranfparent  horny  fubftance, 
and  to  be  of  very  dificring  magnitudes  5  fome  appearing  as  bigg  as  a 
Pigg's  brifle,  others  equal  to  a  Horfe-hair  5  other  no  bigger  then  a  man's 
hau:,  others  yet  fmallcr  and  finer.  I  obferv  d  further,  that  the  radia- 
ting chords  of  the  web  were  much  bigger,  and  fmoother  then  thofo  that 
were  woven  round,  which  fcem'd  lraaller,and  all  over  knotted  or  pearl  dj 
with  fmall  tranfparent  Globules,  not  unlike  fmall  Cryftal  Beads  or  feed 
Pearls,  thin  ftrung  on  a  Clew  of  Silk  3  which,  whether  they  were  fo  fpun 
by  the  Spider,  or  by  the  adventitious  moifture  of  a  fogg  (which  I  have 
obforv'd  to  coverall  thefe  filaments  with  fiich  Cry  ftalline  Beads)  I  will 
not  now  difpute. 

Thefe  threads  were  fome  of  them  fo  fmall,  that  I  could  very  plainly, 
with  the  MicroJcffpCy  difcover  the  lame  confecutions  of  colours  as  in  a 
Trijme^  and  they  foem'd  to  proceed  from  the  fame  caufe  with  thofe  co- 
lours which  I  have  already  defcrib'd  in  thin  plated  bodies. 

Much  refembling  a  Cobweb,  or  a  confus'd  lock  of  thefe  Cylin- 
ders, is  a  certain  white  fubftance  which,  after  a  fogg,  may  be  obfery'd 
to  fly  up  and  down  the  Air ,  catching  feveral  of  thefe,  and  examining 
them  with  my  Mcrofcope^  I  found  them  to  be  much  of  the  fame  form, 
looking  moft  like  to  a  flake  of  Worfled  prcpar'd  to  be  fpun,  choogh 
by  what  means  they  fhould  be  generated,  or  produc'd,  is  not  eafily 
imagined :  they  were  of  the  fame  weight,  or  very  little  heavier  then  the 
Air  5  and  'tis  not  unlikely,  but  that  thofe  great  white  cloudsj  that  appear 
all  the  Summer  timcj  may  be  of  the  fame  fobftancc. 
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Obferv.  XLIX.  (9/^7«AntorPifmire. 

THis  was  a  creature,  more  troublefbm  to  be  drawn,  then  any  of  the 
reft,  for  I  could  not,  for  a  good  while,  think  of  a  way  to  make  it 
fuffer  its  body  to  ly  quiet  in  a  natural  pofture  ^  but  whirfb  it  was  alive^ 
if  its  feet  were  fetter  d  in  Wax  or  Glew  ,  it  would  fo  twift  and  wind  its 
body,  that  I  ceuld  not  any  wayes  get  a  good  view  of  it  ^  and  if  I  killed 
it,  its  body  was  fo  little,  that  I  did  often  fpoile  the  ftiape  of  it,  before  I 
could  throughly  view  it;  for  this  is  the  nature  of  thefe  minute  Bodies , 
that  as  foon,almoft,  as  ever  their  life  isdeftroy'd,  their  parts  immediate- 
ly fhrivel,  and  lofe  their  beauty  ^  and  fo  is  it  alfo  with  linall  PlantSj.as  I 
inftanced  before,  in  the  defcription  of  Mofs.  And  thence  alfo  is  the  rea- 
fon  of  the  variations  in  the  beards  of  wild  Oats,  and  in  thofe  of  Mulk- 
grafs  feed,  that  their  bodies,  being  exceeding  fmall,  thole  fmall  variations 
which  are  made  in  the  furfaces  of  all  bodies,,  almoft  upon  every  change 
of  Air,  efpecially  if  thebody  beporous^  do  here  become  fenfible,  where 
the  whole  body  is  fo  fmall,  that  it  is  almoft  nothing  but  furface  ^  for  as  in 
vegetable  fubftances,  Ifeenogreat  reafon  to  think,  that  the  moifture  of 
the  Aire(that,  fticking  to  a  wreath'd  beard,  does  make  it  untwift Jihould 
evaporate,  or  exhale  away,  any  fafter  then  the  moifture  of  other  bodies, 
but  rather  that  the  avolation  from,  or  accefs  of  moifture  to,  the  (urfaces 
of  bodies  being  much  the  fame ,  thole  bodies  become  moft  fenfible  of  it, 
which  have  the  leaft  proportion  of  body  to  their  furface.  Soisit  alfo 
with  Animal  Hibftances  ^  the  dead  body  of  an  Ant,  or  fuch  little  creature, 
does  almoft  inftantly  Ihrivel  and  dry,  and  your  objeft  lhall  be  quite  an- 
other thing,  before  you  can  half  delineate  it,  which  proceeds  not  from  the 
extraordinary  exhalation,  but  from  the  fmall  proportion  of  body  and  jui- 
ces, to  theufual  drying  of  bodies  in  the  Air,  efpecially  if  warm.  For 
which  inconvenience,  whefe  I  could  not  otherwife  remove  it,  I  thought 
of  this  expedient. 

I  took  the  creature,  I  had  defign'd  to  delineate,  and  put  it  into  a  drop 
of  very  well  reftified  fpirit  of  Wine,thisl  found  would  prefently  difpatch, 
as  it  were,  the  Animal,  and  being  taken  out  of  it,  and  lay'd  on  a  paper, 
thel^iritof  Wine  would  immediately  flyaway,  and  leave  the  Animal 
dry,  m  its  natural  pofture,  or  at  leaft,  in  a  conftitution,  that  it  might  eafi- 
ly  wit^i  apin  be  plac'd,  in  what  pofture  you  dcfired  to  draw  it,  and  the 
hmbs  would  fo  remain,  without  either  moving,  or  Ihriveling.  And  thus  I 
dealt  widi  this  Ant,  which  I  have  here  delmeated,  which  was  one  of  ma- 
ny, of  a  very  large  kind,  that  inhabited  under  the  Roots  of  a  Tree,  from 
whence  they  would  lally  out  in  great  parties,  and  make  moft  grievous 
havockofthe  Flowers  and  Fruits,  in  the  ambient  Garden,  and  return 
back  again  very  expertly,  by  the  lame  wayes  and  paths  they  went. 

It  was  more  then  half  thebignelsof  an  Earwig,  of  a  dark  brown,  or 
reddifli  colour,  with  long  legs,  on  the  hinder  of  which  it  would  ftand 
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upjand  raife  its  head  as  high  as  it  could  above  the  ground,  that  it  might 
Itarethe  further  about  it,  juft  after  the  lame  manner  as  I  have  alio  ob- 
ferv'd a  hunting  Spider  to  do :  and  putting  my  finger  towards  them, 
they  have  at  firftallrun  towards it,till  almoft  at  it  j  and  then  they  would 
ftand  round  about  it,  at  a  certain  diftance,  and  fmell,  as  it  were,  and  con- 
fidcr  whether  they  ftiould  any  of  them  venture  any  further,  till  one  more 
bold  then  the  reft  venturing  to  climb  itjall  the  reft,  if  I  would  have  fuffer- 
ed  them,  would  have  immediately  followed  ;  many  fuch  other  feeming- 
ly  rational  aftions  I  have  obferv'd  in  this  little  Vcrminc  with  much  plea- 
iure,which  would  be  too  long  to  be  here  related ,  thofe  that  defire  more 
of  them  may  fatisfie  their  curiofity  in  Ligens  Hiftory  of  the  Barbadoes. 

Having  infnar'd  feveral  of  thefe  into  a  fmall  Box,  I  made  choice  of  the 
talleft  grown  among  them,  and  feparating  it  from  the  reft,l  gave  it  a  Gill 
of  Brandy,  or  Spirit  of  Wine,  which  after  a  while  e'en  knock'd  him  down 
dead  drunk,  fo  that  he  became  movelefs,  though  at  firft  putting  in  he 
ftruggled  for  a  pretty  while  very  much,  till  at  1  aft,  certain  bubbles  iflii- 
ing  out  of  its  mouth,  it  ceafed  to  move  ^  this  (  becaufe  I  had  before 
found  them  quickly  to  recover  again,  if  they  were  taken  out  preiently  ) 
I  fufiered  to  lye  above  an  hour  in  the  Spirit  5  and  after  I  had  taken  it 
out,  and  put  its  body  and  legs  into  a  natural  pofture,  remained  move- 
left  about  an  hour,  but  then  ,  upon  a  fudden,  as  if  it  had  been  awa- 
ken out  of  a  drunken  fleep,  it  (uddenly  rcviv'd  and  ran  away  3  be- 
ing caught,  and  ferv'd  as  before,  he  for  a  while  continued  ftruggling  and 
ftrivingjtill  at  laft  there  ifliied  feveral  bubbles  out  of  its  mouthjand  then, 
tafjquam  animam  expirajjet^  he  remained  moveleft  for  a  good  while  5  but 
at  length  again  recovering,  it  was  again  redipt,  and  fufiered  to  lye  fome 
hours  in  the  Spirit  5  notwithftanding  which ,  after  it  had  layen  dry 
fome  three  or  four  hours,  it  again  recovered  life  and  motion  :  Which 
kind  of  Experiments,  if  prolecuted,  which  they  highly  deferve,  feem 
to  me  of  no  inconfiderable  ufe  towards  the  invention  of  the  Latent 
Scheme^  (as  the  Noble  Verulam  calls  it)  or  the  hidden,  unknown  Texture 
of  Bodies. 

Of  what  Figure  this  Creature  appear'd  through  the  Microfcope^  the 
32.  Scheme  f  though  notfo  carefully  graven  as  it  ought  )  will  repre- 
lent  to  the  eye,  namely,  That  it  had  a  large  head  A  A,  at  the  upper 
end  of  which  were  two  protuberant  eyes,  pearl'd  like  thofe  of  a  Fly, 
but  fmaller  B  B  5  out  of  the  Nofc5or  foremoft  part,  iftlied  two  hoiTis  C  C, 
of  aftiape  Efficiently  differing  from  thofe  of  a  blew  Fly,  though  indeed 
they  feem  to  be  both  the  fame  kind  of  Organ,  and  to  ferve  for  a  kind 
of  finelling^  beyond  thefe  were  two  indented  jawsDD,  which  he  o- 
pen  d  fide-wayes,  and  was*  able  to  gape  them  afunder  very  wide  ^  and 
the  ends  of  them  being  armed  with  teeth,  which  meeting  went  between 
each  other,  it  was  able  to  grafp  and  hold  a  heavy  body  ,  three  or  four 
times  the  bulk  and  weight  of  its  own  body :  It  had  only  fix  legs,  ftiap'd 
like  thole  of  a  Fly,  which,  as  I  fticwed  before,  is  an  Argument  that  it  is  a 
winged  Infedt,  knd  though  I  could  not  perceive  any  fignof  them  in  the 
middle  part  of  its  body  f  which  feem'dto  confift  of  three  joints  or  pic- 
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ces  EF  G,  out  of  which  fprung  two  legs,  yet  'tis  known  that  there  are 
of  them  that  have  long  wines,  and  fly  up  and  down  in  the  air. 

The  third  and  laft  part  ot  its  body  1 1 1  was  bigger  and  larger  then 
the  other  two,  unto  which  it  was  joynd  by  a  very  fmall middle,  and 
had  a  kind  of  loofe  (hell,  or  another  diftind  part  of  its  body  H,  which 
feem'dto  be  interpos'd,  and  to  keep  the  thorax  and  belly  from  touch-- 
ing. 

The  whole  body  was  cas'd  over  with  a  very  ftrong  armour,  and  the 
belly  III  was  covered  likewife  with  multitudes  of  Imall  white  Ihining 
brifles  5  the  legs,  horns,  head,  and  middle  parts  of  its  body  were  beftuck 
with  hairs  alfo,  butfmallerand  darker. 


Obferv.  L.   Of  the  mnJrirjgUke, 

]N  September  and  C&olier^  1661.  I  obferv'd  in  OjcfWfe veral  of  thefe 
little  pretty  Creatures  to  wander  to  and  fro,and  often  to  travel  over 
the  plains  of  my  Window.  And  in  September  and  O&ober.  1663.  I  ob- 
ferv'd likewife  feveral  of  thefe  very  fame  Creatures  traverfing  a  window 
at  London^  and  looking  without  the  window  upon  the  iubjacent  wall,  I 
found  whole  flocks  of  the  lame  kind  running  to  and  fro  among  the  Imall 
groves  and  thickets  of  green  mols^  and  upon  the  curioufly  fpreading  ve* 
getable  blew  or  yellow  mols ,  which  is  a  kind  of  a  Mulbromc  or  Jews- 
ear. 

Thefe  Creatures  to  the  naked  eye  feemed  to  be  a  kind  of  black  Mitej 
but  much  nimbler  and  ftronger  then  the  ordinary  Chcefe-Mites^  but 
examining  them  in  a  M^rofcope^  I  found  them  to  be  a  very  fine  cruftcd 
or  fhell'd  Infeft,  much  like  that  reprefented  in  the  firft  Figure  of  the 
three  and  thirtieth  Scheme^  with  a  protuberant  oval  fbell  A,  indented 
or  pitted  within  abundance  of  fmall  pits  5  all  covered  over  with  little 
white  brifies,  whofe  points  all  dired^ed  backwards. 

It  had  eight  l^s,  each  of  them  provided  with  a  very  (harp  tallon,  ot 
claw  at  the  end,  which  this  little  Animal,  in  its  going,  faftned  into  the 
pores  of  the  body  over  which  it  went.  Each  of  thefe  legs  were  beftuck 
in  every  joynt  of  them  with  multitudes  of  fmall  hairs,  or  (  if  we  re- 
Ipcfi:  the  proportion  they  bore  to  the  bignefsof  the  leg)  ttimpikes^  all 
pointing  towards  the  claws. 

The  Tborax^t  middle  parts  of  the  body  of  this  Creature. was  exceed- 
ing fmaU,  in  relpeit  both  of  the  head  and  belly  ,  it  being  nothing  but 
that  part  which  was  covered  by  the  two  (hells  B  B,  though  it  feem'd  to 
grow  thicker  underneath:  And  indeed,  if  we  conlkJer  the  great 
variety  Nature  ufes  in  proportioning  the  three  parts  of  the  hody, 
the  Bead,  Thorax,  and  Be/fy  )  we  (hall  not  woiider  at  the  (mail  pro^ 
portion  of  this  Thorax,  nor  at  the  vafter  bulk  of  the  belly,  for  could 
we  exadly  anatomife  this  little  Creature,  and  obferve  the  particular  de- 
%ns  of  each  part,  we  ihofild  doubtlefs,  as  we  do  in  all  her  more  ma- 
nageable 
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nageable  and  tradable  fabricks,  find  much  more  reafonto  admire  the 
excellency  of  her  contrivance  and  workmanfliip,  then  to  wonder,  it  was 
not  made  otherwife. 

The  head  of  this  little  In(eft  was  (hap'd  fbmewhat  like  a  Mite's,  that 
isjit  had  a  long  fnout ,  in  the  manner  of  a  Hogs,  with  a  knobbed  ridge 
running  along  the  middle  of  it,  which  was  beltuck  on  either  fide  with 
many  finall  brifles,  all  pointing  forward,  and  two  very  large  pikes  or 
hornsj  which  rofe  from  the  top  of  the  head,  juft  over  each  eye,  and 
pointed  forward  alio.  It  had  two  pretty  large  black  eyes  on  either  fide 
of  the  head  E  E,  from  one  of  which  I  could  lee  a  very  bright  refleftion 
of  the  window,  which  made  me  ghefs,  that  the  Cornea  of  it  was  finooth, 
like  thole  of  bigger  Inlcfts.  Its  motion  was  pretty  quick  and  ftrong, 
it  being  able  very  eafily  to  tumble  a  ftone  or  clod  four  times  as  big  as  its 
whole  body. 

At  the  ^me  time  and  place,  and  divers  times  fince,  I  have  oblerved 
with  my  Microfcope  ,  another  little  Infe(3: ,  which,  though  I  have  not  an- 
nexed the  pidiure  of,  maybe  worth  noting,  forjts  exceeding nimblenels 
as  well  as  fmalnels  5  it  was  as  fmall  as  a  Mite,  with  a  body  deep  and 
ridged,  almoft  like  a  Flea  5  it  had  eight  blood-red  legs,  not  very  long, 
but  (lender  ^  and  two  horns  or  feelers  before.  Its  motion  was  fo  exceed- 
ing quick,  that  I  have  often  loft  fight  of  one  I  have  obfcrved  with  my 
naked  eye ,  and  though,  when  it  was  not  frighted,  I  was  able  to  follow 
the  motions  of  Ibme  with  my  Mkrofcope  ^  yet  if  it  were  never  fo  little 
ftartled,  it  pofted  away  with  liich  (peed,  and  turn'd  and  winded  it  lelf 
fo  quick,  that  I  ftiould  prelently  lofe  fight  of  it. 

When  I  firft  oblerv'd  the  former  of  ihefe  Infefts,  or  Mites,  I  began  to 
con jefture,  that  certainly  I  had  found  ©ut  the  vagabond  Parents  of  thofe 
Mites  we  find  in  Cheefes,  Meal,  Corn,  Seeds,  mufty  Barrels,  mufty  Lea- 
ther, d^c.  thele  little  Creatures,  vvandring  to  and  fro  every  whither, 
might  perhaps,  as  they  were  invited  hither  and  thither  by  the  mufty 
ftcams  of  fcveral  putrifying  bodies,  make  their  invafions  upon  thofe  new 
and  pleafing  territories  ,  and  there  {pending  the  remainder  of  their  life, 
which  might  be  perhaps  a  day,  or  thereabouts,  in  very  plentiful  and  rio- 
tous living ,  might  leave  their  off-lpring  behind  them ,  which  by  the 
change  of  the  Ibil  and  Country  they  now  inhabite,  might  be  quite  al- 
tered from  the  hew  of  their  primogenitors^  and,  like  Mores  tranflated  into 
Northern  European  Climates,  after  a  little  time,  change  both  their  skin 
and  fhape.  And  this  Teems  yet  more  probable  in  thefe  Inied:s ,  becaule 
that  the  foil  or  body  they  inhabit,  feems  to  be  almoft  half  their  parent, 
for  it  not  only  hatches  and  brings  thofe  little  eggs,  or  feminal  principles, 
to  perfection,  but  leems  to  augment  and  nourifti  them  alfo  before  they 
are  hatch  d  or  fhaped  5  for  it  is  obvious  enough  to  be  obferv'd,  that  the 
eggs  of  many  other  Inledts,  and  particularly  of  Mites,  are  increas'd  in 
bulk  after  they  are  laid  out  of  the  bodies  of  the  Inleds,  and  rlump'd 
fometimes  into  many  times  their  former  bignels ,  fo  that  the  bodies  they 
are  laid  in  being,  as  it  were,  half  their  mothers,  we  ihall  not  wonder  that 
it  ftiould  have  fuch  an  active  power  to  change  their  forms.    We  find  by 

relations. 
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relations  how  much  the  Negt*o  Women  do  befmeer  the  of-fpring  of  the 
Spaniard^  bringing  forth  neither  white-lkinn'd  nor  blacky  but  tawny 
hided  Mulattos. 

Now,  though  I  propound  this  as  probable^  I  have  not  yet  been  fo  farr 
certify'd  by  Obfervations  as  to  conclude  anything,  either  pofitively  or 
negativelyjConcerning  it.  Perhaps/ome  more  liiefy  diligence  may  pleafe 
the  curious  Inquirer  with  the  dilcovery  of  thiSjto  be  a  truth5which  I  now 
conjedure,  and  may  thereby  give  him  a  iatisfadtory  account  of  the  caufe 
of  thofe  creatures,whole  original  feems  yet  fo  obfcure,  and  may  give  him 
caufe  to  bclievejthat  many  other  animate  beings,  that  feem  alfo  to  be  the 
mere  prodnft  of  putrifadion,  may  be  innoblcd  with  ^  Pedigtec  as  anci- 
ent as  the  firft  creation,  and  farr  exceed  the  greateft  bt  ings  in  their  nu- 
merous Genealogies.  But  on  the  otlier  fide,  if  k  £hould  be  found  that 
thefe^or  any  other  animate  body^^a  ve  no  immediate  fimilar  Parent,!  have 
in  another  place  iet  down  a  con)edural  Hypothecs  whereby  thofe  Phee- 
nomena  may  likely  enough  be  (blv'd,  wherein  the  infinite  wiidomand 
providence  of  the  Creator  is  nolefs  rare  and  wonderfull. 


Obferv*   LI.   O/^i^ Crab-like i5?yea 

eEading  one  day  in  Septemb,  I  chanced  to  obfervc  a  Very  froal  creature 
creep  over  the  Bock  I  was  reading,very  flowly  5  having  a  Microfcepe 
by  me,I  obferv^d  it  to  be  a  creature  of  a  very  unufual  form,and  that  not 
}efs  notable  ^  fuch  as  is  defcrib'd  in  the  fecond  Figure  of  the  Scheme.  It 
was  about  the  bignefs  of  a  large  Mite^or  fonfewhat  longer,it  had  ten  legs, 
eight  of  which,  A  A  A  A,  were  topt  with  very  fharp  claws,  and  were  thofe 
upon  which  he  walk'd,  feeming  (hap'd  much  like  thofe  of  a  Crab,  whkh 
in  many  other  things  alfo  this  little  (Creature  refembkd  5  for  the  tv/o 
other  clawSjB  B,  which  were  the  formoft  of  all  the  ten^dnd  fe^iti'd  td  grow 
out  of  his  headjlike  the  horns  of  other  Art>mals,were  exa^lly  jform'd  m  the 
manner  of  Crabs  or  Lobftcrs  clatws,  for  they  were  (hap  d  and  Jointed 
mtich  like  thofe  reprefened  m  the  Sefjef^e  2nd  the  ends  of  them  were  fur- 
niib'd  with  ^  pair  of  claws  ot  pincers',€  C^which  this  Httle  animal  did  open 
and  flmt  at  pleafvire :  It  feem'd  to-  make  ufe  of  thofe  two  horns  or  claws 
both  for  feelers  and  holders  5  for  in  its  motion  it  carried  thefe  aloft  ex- 
tended before,  moving  them  to  and  fro,  juft  as  a  man  blindfolded 
would  do  his  hands  when  he  is  fearfull  of  running  againft  a  wall,  and  if  I 
put  a  hair  to  it,  it  would  readily  take  hold  of  it  tvith  thefe  claws^ 
and  feem  to  hold  it  faft.  Now,  though  thefe  horns  feem'd  to  ferve  himt 
for  twoufes,nafnely,for  feeling  and  holding  ^  yet  he  feem'd  neither  WirKl, 
havmgtwo  (mail  black  fpots,  D  D,  which  by  the  make  of  thcrrt,and  the 
bright  reflection  feom  them  feem'd  to  be  his  eyes^  nor  did  it  want  other 
hands,  having  another  pair  of  claws,  E  Ej  very  ncer  plac'd  to  its  mouth, 
and  feem'd  adjobing  to  it. 

The  whole  body  was  cafed  of  er  with  ^rmour-fheUs,  as  is  u(aall  in  all 

thofe 
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thoCe  kinds  of  crufiaceoHs  creatures,  efpecially  about  their  bellies^  and 
feerad  of  three  kinds  5  the  head  F  feem'd  cover'd  with  a  kind  of  icaly 
(hell,  the  tkorax  with  two  fmooth  fhells^  or  Rings,  G  G,  and  the  belly 
with  eight  knobb'd  ones.  I  could  not  certainly  find  whether  it  had  under 
thefe  laft  (hells  any  wings,  but  I  fufped  the  contrary  ^  for  I  have  not  found 
any  wing'd  Infeft  with  eight  leggs,  two  of  thofe  leggs  being  always  con- 
verted into  wings,  and,  for  the  moft  part,  thofe  that  have  but  iix,  have 
wings. 

This  creature,  though  I  could  never  meet  with  more  then  one  of 
them,  and  fo  could  not  make  fo  many  examinations  of  it  as  otherwifc  I 
would,Idid  notwithftanding,by  reafon  of  the  great  curiofity  that  appeared 
to  me  in  its  fhape, delineate  it,  to  fticw  thatjin  all  likelihood.  Nature  had 
croudcd  together  into  this  very  minute  Infed,  as  many,  and  as  excellent 
contrivances,  as  into  the  body  of  a  very  large  Crab,  which  exceeds  it  in 
bulk,perhaps,fome  Millions  of  times  5  for  as  to  all  the  apparent  parts.thcre 
is  a  greater  rather  then  a  lels  multiplicity  of  parts,each  legg  has  as  many 
parts,  and  as  many  joints  as  a  Crabs,  nayjand  as  many  hairs  or  brifles  5  and 
the  like  may  be  in  all  the  other  vifible  parts  ^  and  'tis  very  likely,that  the 
internal  curiofities  are  not  left  excellent ;  It  being  a  general  rule  in  Na- 
ture's proceedings,  that  where  (he  begins  to  difplay  any  excellency,  if 
the  (ubjed  be  further  fearch'd  into,  it  will  manifeft,  that  there  is  not  Icfi 
curiofity  in  thofe  parts  which  ourfingle  eye  cannot  reach,  then  in  thofe 
which  arc  more  obvious. 


Obferv.  L  H.  Of  the  fmall  Siher-cohurd  Book-worm. 

AS  among  greater  Animals  there  are  many  that  arc  fcaled,  both  for 
ornament  and  defence,  fo  are  there  not  wanting  fuch  alfo  among  the 
lefler  bodies  of  Fnfcfts^  whereof  this  little  creature  gives  us  an  Inflaace. 
It  is  a  (mall  white  Silver-(hining  Worm  or  Moth,which  I  found  much  con- 
ver(ant  among  Books  and  Papers,  and  is  fiippos'd  to  be  that  which  cor- 
rodes and  eats  holes  through  the  leaves  and  covers  ^  it  appears  to  the 
naked  eye,  afmall  gliftering  Pearl-colour'd  Moth, which  upon  the  remov- 
ing of  Books  and  Papers  in  the  Summer,  is  often  obferv'd  very  nimbly  to 
feud,  and  pack  away  to  fome  lurking  cranney,  where  it  may  the  better 

Erotcft  it  (elf  from  any  appearing  dangers.  Its  head  appears  bigg  and 
lunt,  and  its  body  tapers  from  it  towads  the  tail,  fmaller  and  rmaller,be- 
ing  (hap'd  almoft  like  a  Garret. 

This  the  A^krofeopical appezrsince  will  more  plainly  manifeft,which  ex- 
hibitSjinthe  third  Figure  of  the  Scheme^  a  conical  body,  divided  into 
fourteen  feveral  partitions,being  the  appearance  of  fo  many  (everal  (hels, 
or  (hields  that  cover  the  whole  body,  every  of  the(c  (hells  are  again  co- 
ver'd  or  tiled  over  with  a  multitude  of  thin  tran(parent  (cales,  which, 
from  the  multiplicity  of  their  reflecting  (urfaces^^ake  the  whole  Animal 
appear  of  a  perfect  Pearl-colour, 

Which 
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Whichjby  the  wayjinay  hint  us  the  reafon  of  that  (b  much  admired  ap- 
pearance of  thofe  fo  highly  efteem'd  bodies,  as  alfo  of  the  like  in  mother 
of  Pearl-fliells,  and  in  multitudes  of  other  Ihelly  Sea-fubftances  5  for  they 
each  of  them  confifting  of  an  infinite  number  of  very  thin  fhells  or  Ja* 
minuted  orbiculations,  caufe  fuch  multitudes  of  refledions,  that  the  com- 
pofitions  of  them  together  with  the  reflexions  of  others  that  are  i'o  thin 
as  to  afford  colours  (of  which  I  elfcwhere  give  the  reafon)  gives  a  ve- 
ry pleafant  refle(rfion  of  light.  And  that  this  is  the  true  caufcjleems  likely, 
firft,  becaufe  all  thofe  fo  appearing  bodies  are  compounded  of  multitudes 
of  plated  fubftances.  And  next  i  hat^by  ordering  any  trafparent  fubflance 
after  this  mannerjthe  like  Ph£nomena  may  be  produced  ,  this  will  be  made 
very  obvious  by  the  blowing  of  Glafs  into  exceeding  thin  fhells,  and 
then  breaking  them  into  fcaleSjWhich  any  lamp-worker  will  prelently  do  5 
for  a  goodquantity  of  thefe  fcales5!aid  in  a  heap  togetherjhave  much  the 
fame  relemblance  of  Pearls.  Another  way,  not  left  inftruftive  and  plea- 
font,  is  a  way  which  I  have  fevcral  times  done,  which  is  by  working  and 
toffing,as  'twere,  a  parcel  of  pure  cryftalline  glals  whilft  it  is  kept  glowing 
hot  in  the  blown  flame  of  a  Lamp,  forjby  that  means,that  purely  tranfpa- 
rent  body  will  be  lb  divided  into  an  infinite  tiumbcr  of  plates,  or  fmall 
firings,  with  interpos'd  aerial  plates  and  jT^^re/,  that  from  the  multiplicity 
of  the  rcfiedions  from  each  of  thofe  internal  furfac^s,  it  may  be  drawn 
out  into  curious  Pearl-like  or  Silver  wire,  which  though  fmall,  will  yet 
be  opacous'5  the  fame  thing  I  have  done,  with  a  compofition  of  red  Colo- 
phon  and  Tnrpentinc^  and  a  little  Bee's  Wax,  and  may  be  done  likewile 
with  Birdlime,  and  fuch  like  glutinous  and  tranfparent  bodies ;  But  to  re- 
turn to  our  defcription. 

The  imall  blunt  head  of  this  Infcd  was  furnifti'd  on  either  fide  of  it 
with  a  clufter  of  eyes,  each  of  which  feem'd  to  contain  but  a  very  few,  in 
comparifor^of  what  I  had  obferv'd  the  clufters  of  other  Infeds  to  abound 
with  5  each  of  thefe  clufters  were  befet  with  a  row  of  fmall  brifles,  much 
Jike  the  cilia  or  hairs  on  the  eye-lids,  and,  perhaps,  they  ferv'd  for  the 
lame  purpofc.  It  had  two  long  horns  before,  which  were  ftreight,  and 
tapering  towards  the  top,  curioully  ring  d  or  knobb'd^  and  brifled  much 
like  theMarfli  Weed,  call'd  Horfe-tailjOr  Cats-tail,  having  at  each  knot 
a  fring'd  Girdlc,as  I  may  fo  call  it,  of  fmaller  hairs,  and  feveral  bigger  and 
larger  bri(Jcs,here  and  there  difpers'd  among  them :  befides  the§,  it  had 
two  (hotter  horns,  or  feelers,  which  were  knotted  and  fring'd,  juft  as  the 
former,  but  wanted  brilles,  and  were  blunt  at  the  ends  5  the  hinder  part 
of  the  creature  was  terminated  with  three  tails,  in  every  particular  re- 
fembling  the  two  longer  horns  that  grew  out  of  the  head ;  The  leggs  of 
it  were  ical'd  and  hair  d  much  like  the  reft,  but  are  notexprefs'd  in  this 
Figure^  the  Moth  being  intangled  all  in  Glew,  and  fo  the  leggs  of  this 
appear'd  not  through  the  Giafs  which  looked  perpendicularly  upon 
the  back. 

This  Animal  probably  feeds  upon  the  Paper  and  covers  of  Books,  and 
perforates  in  them  feveral  fmall  round  holes,  finding,  perhaps,  a  conve- 
nient nourifliment  in  thofe  hulks  of  Hemp  and  Flax,  which  have  pafs'd 
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through  fo  many  fcourings,  wafliingSjd Fellings  and  dryings,  as  the  parts 
of  old  Paper  muft  necefiarily  have  fufFer'ds  the  digeftive  faculty  ,k  fecms, 
of  thefe  little  creatures  being  able  yet  further  to  work  upon  thofe  ftub- 
born  parts,  and  reduce  them  into  another  form. 

And  indeed,  when  i  confider  what  a  heap  of  Saw-duft  or  chips  this 
little  creature  (which  is  one  of  the  teeth  of  Time)  conveys  into  its  in- 
trals.  I  cannot  chule  but  remerobef  and  admire  the  excellent  contrivance 
of  NaturCj  in  placing  in  Animals  fuch  a  fire,  as  is  continually  nourifhed  and 
fiipplyd  by  the  materials  convey  *d  into  the  ftomachj  zndjfo^eritedhy  the 
bellows  of  the  lungs  j  and  m  fo  contriving  the  moft  admirable  fabrick  of 
Animalsj  as  to  make  the  very  fpending  and  wafting  of  that  fire,  to  be 
inftrumental  to  the  procuring  and  colleding  more  materials  to  augment 
and  cherilh  it  felf,  which  indeed  fecms  to  be  the  principal  end  of  all  the 
contrivances  obfervable  in  bruit  Animals. 


Obfcrv.  LI  11.  OfaFkz. 

'T^He  ftrength  and  beauty  of  this  fmall  creature,  had  it  no  other  rela- 
tion  at  all  to  man,  would  deferve  a  defcription. 

For  its  ftrength,  the  Microfcope  is  able  to  make  no  greater  difcovcriej 
of  it  then  the  naked  eye,  but  onely  the  curious  contrivance  of  its  leggs 
and  joints,  for  the  exerting  that  ftrcngth,is  very  plainly  manifefted,  fuch 
as  no  other  creature,  I  have  yet  obferv'd,  has  any  thing  like  it ,  for  the 
Joints  of  it  are  fo  adaptedjthat  he  can,as  'tweresfold  them  ftiortonc  with- 
in anotherjand  (uddcnly  ftretch,or  fpring  them  out  to  their  whole  length, 
that  is,  of  thefore-leggs,  the  part  A,  of  the  34.  ^^r^e/^ff,  lies  within 
and  B  within  C,  parallel  to,  or  fide  by  fide  each  other ,  but  the  parts 
of  the  two  next,  lie  quite  contrary,  that  is,  D  without  E,  and  E  with- 
out F,  but  parallel  alfo  ^  but  the  parts  of  the  hinder  leggs,  G,  H  and  I, 
bend  one  within  another,  like  the  parts  of  a  double  jointed  Ruler,  or 
like  the  foot,  legg  and  thigh  of  a  man  5  thefe  fix  leggs  he  ditches  up  al- 
together, and  when  he  leaps,  fprings  them  ail  out,  and  thereby  exerts 
his  whole  ftrength  at  once. 

But,  as  for  the  beauty  of  it,  the  Mkrofcofe  manifefts  it  to  be  all  over 
adorn'd  with  a  curiouily  polilh'd  fuit  of  fable  Armour,  neatly  jointed, 
a£id  befet  with  multitudes  of  ftiarp  pinns,  fhap'd  almoft  hke  Porcupine's 
Quills,  or  bright  conical  Steel-bodkins  5  the  head  is  on  either  fide  beau- 
tify'd  with  a  quick  and  round  black  eye  K,  behind  each  of  which  alfo 
appears  a  fmall  cavity,  L,  in  which  he  feems  to  move  to  and  fro  a  cer- 
tain thin  film  befet'with  many  fmall  tranlparent  hairs,which  probably  may 
be  his  ears ,  in  the  forepart  of  his  head,  between  the  two  forc-leggs,  he 
has  two  fmall  long  jointed  feelers,  or  rather  fmellers,  M  M,  which  have 
four  jointSjand  are  hairy,  like  thofe  of  feveral  other  creatures ,  between 
thefe,  it  has  a  (mail  prebofck^ot  probe  ^  NNO,  that  feeras  to  confift  of  a 
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tube  N  N,  and  a  tongue  or  fucker  O,  which  I  have  perceiv'd  him  to  flip 
jn  and  out.  Befides  thefe,  it  has  alfo  two  chaps  or  biters  P  P,  which  are 
ibmcwhat  like  thofe  of  an  Ant ,  but  I  could  not  perceive  them  tooth'd  $ 
thefe  were  lhap'd  very  like  the  blades  of  a  pair  of  round  top'd  Scizers, 
and  were  opened  and  (hut  juft  after  the  fame  manner  ^  with  thefe  Inftru- 
ments  does  this  little  bufie  Creature  bite  and  pierce  the  Ikin,  and  fuck 
out  the  blood  of  an  Animaljeaving  the  Ikin  inflamed  with  a  fmall  round 
red  fpot.  Thefe  parts  are  very  difficult  to  be  difcovered,  becaufe,  for 
the  moft  part,  they  lye  covered  between  the  fore-legs.  1  here  are  many 
other  particulars,  which,  being  more  obvious,  and  affording  no  great 
matter  of  information ,  I  lhallpafs  by,  and  refer  the  Reader  to  the  Fi- 
gure. 


Obferv.  LIV.     Of  a  Loufe. 

THis  is  a  Creature  lb  officious ,  that  'twill  be  known  to  every  one  ae 
one  time  or  other,  fo  bufie,  and  fo  impudent,  that  it  will  be  intru- 
ding it  fclf  in  every  ones  company,  and  fo  proud  and  afpiring  withall, 
that  it  fears  not  to  trample  on  thcbcft,  and  affeds  nothing  fo  much  as  a 
Crown  5  feeds  and  lives  very  high,  and  that  makes  it  fo  faucy,  as  to  pull 
any  one  by  the  cars  that  comes  in  its  way,  and  will  never  be  quiet  till  it 
has  drawn  blood ;  it  is  troubled  at  nothing  fo  much  as  at  a  man  that 
Icratchcs  his  head,  as  knowing  that  man  is  plotting  and  contriving  fome 
mifchief  againft  it,  and  that  makes  it  oftentime  Iculk  into  fome  meaner 
and  lower  place,  and  run  behind  a  mans  back,  though  it  go  very  much 
againft  the  hair  5  which  ill  conditions  of  it  having  made  it  better  known 
then  trufted,  would  exempt  mc  from  making  any  further  defcription  of 
it,  did  not  my  faithful  Mercury^  my  Microfeope^  bring  me  other  infor- 
iBation  of  it.  For  this  has  difcovered  to  me,  by  means  of  a  very  bright 
light  caft  on  it,  that  it  is  a  Creature  of  a  very  odd  fliape  it  has  a  head 
fliap'd  like  that  cxpreft  in  Scheme  marked  with  A,  which  feems  al* 
moft  Conical,  but  is  a  little  flatted  on  the  upper  and  under  fides,  at  the 
biggeft  part  of  which,  on  either  fide  behind  the  head  (  as  it  were,  be* 
ing  the  place  where  other  Creatures  ears  ftand)  arc  placed  its  two  black 
fhinine  goggle  eyes  B  B,  looking  backwards,  and  fenced  round  with  fe- 
veral  finall  cilia  or  hairs  that  incompals  it,fo  that  it  feems  this  Creature 
has  no  very  good  forefight :  It  does  not  feem  to  have  any  eye-lids ,  and 
therefore  perhaps  its  eyes  were  Ip  placed,  that  it  might  the  better  cleanle 
them  with  its  fore-legs  5  and  perhaps  this  maybe  thereafon,  why  they 
(b  much  avoid  and  run  from  the  light  behind  them ,  for  being  made  to 
live  in  the  ihady  and  dark  receflies  of  the  hair,  and  thence  probably  their 
eye  having  a  great  aperture,  the  open  and  clear  light,  efpecially  that 
of  the  Sun,  muft  needs  very  much  offend  them  ^  to  fecure  thefe  eyes 
from  receiving  any  injury  from  the  habs  through  which  it  pafles ,  it  has 

F  f  2  two 
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two  horns  that  grow  before  k,  in  the  place  where  one  would  have 
thought  the  eyes  (hould  be  5  each  of  thefe  C  C  hath  four  joynts,  which 
arefnngedj  as  'twere,  with  fmall  brilles,  from  which  to  the  tip  of  its 
Ibout  Dj  the  head  feems  very  round  and  tapering,  ending  in  3  very 
iharp  nofe  D,  which  feems  tohavea  fmall  hole,  and  to  be  thepafl^ge 
Jthrough  which  he  fucks  the  blood.    Now  whereas  if  it  be  plac:d  on  its 
backj  with  its  belly  upwards,  as  it  is  in  the  3  5.  Scheme^  it  feems  in  ieve- 
raJ  Pofitions  to  have  a  refensblance  of  chaps,  or  jaws,  as  is  repreiented 
in  the  Figure  by  E  E,  yet  in  other  poftures  thofe  dark  ftrokes  difappear  $ 
and  having  kept  feveral  of  them  in  a  box  for  two  or  three  dayeSj  io  that 
for  all  that  time  they  had  nothing  to  feed  on ,  I  found ,  upon  letting  one 
creep  on  my  hand ,  that  it  immediately  fell  to  fucking,  and  did  neither 
feem  to  thruft  its  nofe  very  deep  into  the  Ikin,  nor  to  open  any  kind  of 
mouth,  but  !  could  plainly  perceive  a  foall  current  of  blood,  which 
came  diredly  from  its  fnout,  and  part  into  its  belly  3  and  about  A  there 
feem'd  a  contrivance,  fomewhat  refembling  a  Pump,  pair  of  Bellows,  or 
Heart,  for  by  a  very  (Wik  ijftde  and  diafiok  t\it  blood  feem'd  drav/n 
from  the  nole.  and  forced  into  the  body.    It  did  not  feem  at  ail,though 
S  viewed  it  a  good  while  as  it  was  fucking,  to  thruft  more  of -its  nofe  in- 
to the  Ikin  then  the  very  Ihout  D,  nor  did  it  caufe  the  leaft  difcernable 
pain,  and  yet  the  blood  feem'd  to  run  through  its  head  very  quick  and 
freely,     that  it  feems  there  is  no  part  of  the  (kin  but  the  blood  is  di^ 
Ipers'd  into,  nay,  even  into  the  cutkula  5  for  had  it  thruft  its  whole  nofe 
in  from  D  to  C  Q  it  would  not  have  amounted  to  the  fuppofed  thick- 
siefs  of  that  tegument ^xht  length  of  the  nofe  being  not  more  then  a  three 
hundredth  part  of  an  inch.    It  has  fix  legs,  covered  with  a  very  tranfpa- 
rentfhell,  and  joynted  exafcly  like  a  Crab's,  orLobfter's^  each  leg  is 
divided  into  fix  p4ri;s  by  thefe  joynts ,  and  thofe  have  here  and  there 
feveral  fmall  hairs  h  and  at  the  end  of  each  leg  it  has  two  claw§j  very 
properly  adapted  for  its  peculiar  ufe,  being  thereby  inabled  to  walk 
very  fccurely  both  on  the  ikin  and  hair  ^  and  indeed  this  contrivance  of 
the  feet  is  very  curious,  and  could  not  be  made  more  commodioufly  and 
compendioufly,  for  performing  both  thefe  rcquifitc  motions!,  of  walking 
and  climbing  up  the  hair  of  a  mans  head,  then  it  is :  for,  by  having  the 
lefler  claw  (a)  fet  fo  muchfbort  of  the  bigger  (b)  when  it  walks  oa 
the  ll^in  the  fhorter  touches  not,  and  then  the  feet  are  the  fame  with 
thofe  of  a  Mite,  and  feveral  other  fmall  Infefts,  but  by  meang  of  the 
imall  joynts  of  the  longer  claw  it  can  bend  it  round,  and  fb  with  both 
claws  take  hold  of  a  hair,  in  the  manner  reprefented  io  the  Figure,  the 
long  tranfparent  Cylinder  F  F  F,  being  a  Man's  hair  held  by  it. 

The  Thorax  feera'd  cas'd  with  another  kind  of  fubftance  then  the  bel- 
ly, namely,  with  a  thin  tranfparent  horny  fubftance,  which  upon  the 
faftingof  the  Creature  did  not  grow  flaccid  ^  through  this!  could  plain- 
ly fee  the  blood,  fuck'd  from  ray  hand,  to  be  variouily  diftributedj  and 
mov'd  to  and  fro  5  and  about  G  there  fcem'd  a  pretty  big  white  fub» 
ftance,  which  feem'd  to  be  moved  within  its  #^oi"4x  5  befides,  there  ap- 
pear'd  very  many  fmall  milk-white  veflelsj  which  croft  over  the  breaft 

between 
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between  the  legs,  out  of  which,  on  either  ^de,  were  many  Imallbran^ 
chingSjthefe  feem  d  to  be  the  veins  and  arteries^for  that  which  is  analoguj 
to  blood  in  all  Infefts  is  milk-white. 

The  belly  is  covered  with  a  ti  anfparent  lubftancc  likcwtfeo  but  more 
refembling  a  fkin  then  a  Ibell  5  for 'tis  grain'd  all  over  the  belly  jpft  like 
the  skin  in  the  palxns  of  a  man's  hand,  and  when  the  belly  is  erapty,growS 
very  flaccid  and  wrinkled  5  at  the  upper  tn^  of  this  is  placed  the  fto 
mach  H  H,ajid  perhaps  alfo  the  white  fpot  1 1  mqy  be  the  liver  oxp^mreas^ 
\vhich  by  the  penjialtick  motion  of  the  guts,  is  a  little  mov'd  to  and  fro, 
not  with  a  and  diajiole^hwt  rather  with  a  thronging  or  juftling 
ipotiori.  Viewipg  one  ol^  fhefc  Creatutes,  after  it  had  fafted  two  dayes, 
all  the  hinder  part  was  lank  and  flaccid  .  and  the  \vhite  fpot  1 1  hardly 
nwv'd,  moft  of  the  white  brrvnchiiigsdifappear'd ,  and  moftaKo  of  the 
redoels  or  fucked  blood  in  tlie  guts,  the  perifiMck^  motion  of  which 
was  fcarce  difceirable  f,  but  upon  the  fuflcring  it  to  fuck  j  it  prefently 
(iD'd  the  (kin  of  the  belly,  and  of  the  fix  fcolop'd  embofments  00  either 
fide,  as  full  as  it  could  be  ftuft  ^  the  ftomach  and  guts  wer-e  as  full  as 
they  could  hold ,  the  pcnjhlt/cl^  motion  of  the  gut  grew  quick,and  thcJ 
juftling  motion  of  II  accordingly ,  multitudes  of  milk-^white  veflcls 
fetri'd  quickly  filled,  and  turei^,  which  were  perhaps  the  veins  and  ar^ 
teries,  aiid  the  Creature  was  lo  greedy,  that  though  it  could  not  contain 
more,  yet  it  (Continued  fucking  as  faft  asever,  and  asfaft  emptying  it  felf 
behind :  the  digeftion  of  this  Creature  muii!  needs  be  very  quick,  for 
though  I  perceiv'd  the  blood  thicker  and  blacker  when  fuck  d ,  yet, 
when  in  tliegiits,  it  wasof  a  very  lovely  niby  colour,  and  that  part  o£ 
it^  which  was  digefted  into  the  veins,  fcemed  whiter  whence  it  appears, 
that  a  further  djgeftionof  blood  may  make  it  milk,  at  leail  of  arefem- 
bling  colour :  What  is  elfe  obfcrvabjc  in  the  %ur«  of  this  Creature,  may 
be  feen  by  th^  9  5.;  »Vf Aewe, 


Obferv.   LV.  Mites. 

<^  I'  'He  leaft  of  Reptilesl  have  hitherto  met  with,  is  a  Mite,  a  Creature 
1  whereof  there  are  fome  fo  very  fmall ,  that  the  ftiarpeft  fight,  un-* 
affifted  withGlafles,  is  not  able  to  dilcern  them^,  though,  bcbg  white  of 
ihemlelves,  they  move  on  a  black  and  fmooth  furface  5  and  the  Eggs^ 
out  of  which  thcfe  Creatures  feem  to  be  hatch'd,  are  yet  fmaller,  thofe 
being  ufiially  not  above  a  four  or  five  hundredth  part  of  a  well  grown 
Mite,  and  thofe  well  grown  Mites  not  much  above  one  hundredth 
of  an  inch  inthicknefs  ^  fo  that  according  to  this  reckoning  diere  may  be 
m  lels  then  a  million  of  well  grown  Mites  contain'd  in  a  cuoick  inch,  and 
five  hundred  times  as  many  Eggs. 

Notwitbftanding  which  minutenels  a  good  iW<T^<>/>^  difco^crs  thofe 
finall  movable  (pecks  to  be  very  prettily  lEap  d  lofeit&i  each  of  them  fur-* 

nifh'd 


214  MiCROGRAPHi  A. 

mfli'd  with  eight  well  fhap'd  and  proportion'd  legs,  which  are  each  of 
them  joynted  or  bendable  in  eight  feveral  places^  or  joynts,  each  of 
which  is  covered,  for  the  moft  part,  with  a  very  tranlparent  fhell,  and 
the  lower  end  of  the  (hell  of  each  joynt  is  fringed  with  feveral  foiall 
hairs  ^  the  contrivance  of  the  joynts  feems  the  very  fame  with  that  of 
Crabs  and  Lobfterslegs,  and  like  thofe  alfo,  they  are  each  of  them  ter- 
minated with  a  very  (harp  claw  or  point  5  four  of  theft;  legs  arc  Co  plr- 
ced,  that  they  feem  to  cfraw  forwards,  the  other  four  are  placed  in  a 
quite  contrary  pofition ,  thereby  to  keep  the  body  backwards  when 
there  is  occafion. 

Fig.  I.  The  body,  as  in  other  larger  Infers ,  confifts  of  three  regions  or 
stbtm.  36.  p^j-j-s .  the  hinder  or  belly  A,  feems  covered  with  one  intire  ftiell ,  the 
middle,  pr  chell,  feems  divided  into  two  (hells  B  C.  which  running  one 
within  the  other,  the  Mite  is  able  to  (brink  in  and  thrufV  out  as  it  finds 
occa(ion,  as  it  can  alfo  the  fnout  D.  The  whole  body  is  pretty  tranfpa- 
rent,  fo  that  being  look'don  againft  the  light,  divers  motions  within  its 
body  may  be  perceived  5  as  al(b  all  the  parts  are  much  more  plainly  de- 
Jineable,  then  in  other  poftures,  to  the  light/  The  (hell,  efpecially  that 
which  covers  the  back,  is  curioufly  poli(ht,  fo  that  'tis  ea(ie  to  fee,  as  in  a 
convex  Looking-gla(s,  or  foliated  Gla(s-ball,  the  pifture  of  all  the  ob- 
jeds  round  about  ^  up  and  down,  in  (everal  parts  of  itsbody,  it  has  fe- 
veral fmall  long  white  hairs  growing  out  of  its  (hell ,  which  are  often 
longer  then  the  whole  body,  and  are  repre(ented  too  (hort  in  the  (irft 
and^fecond  Figures  ^  they  (eem  all  pretty  ftraight  and  plyable,  (aveonly 
two  upon  the  fore-part  of  its  body,  which  (eem  to  be  the  horns,  as  may 
be  (een  in  the  Figures  ^  the  (irft  whereof  is  a  profped  of  a  fmaller  (brt  of 
Mites  (  which  are  ufually  more  plump  )  as  it  was  pajjant  to  and  fro  5  the 
fccond  is  the  profpeft  of  one  fixt  on  its  tail  (  by  means  of  a  little  mouth- 
glew  rub'd  on  the  objcft  plate)  exhibiting  the  manner  of  the  growing  of 
the  legs,  together  with  their  feveral  joynts. 

This  Creature  is  very  much  diver(ify'd  in  (hape,  colour,  and  divers 
other  properties,  according  to  the  nature  of  the  fub(Vance  out  of  which 
it  feems  to  be  ingendred  and  nouri(hed,bcing  in  one  fubftance  more  long, 
in  another  more  round,  in  (brae  more  hairy,  in  others  more  fmooth,  in 
this  nimble,  in  that  flow,  here  pale  and  whiter,  there  browner,  blacker, 
more  tranfparent,  &c,  I  have  obfcrved  it  to  be  re(ident  almoft  on  all 
kinds  of  fubftances  that  arc  mouldy,  or  putrifying,  and  have  (een  it  very 
nimbly  me(hing  through  the  thickets  of  mould,  and  foractimes  to  lye 
dormant  underneath  them  j  and  'tis  not  unlikely,  but  that  it  may  feed  on 
that  vegetating  (iibftance  ,  fiontaneous  Vegetables  (eeming  a  food  proper 
enough  for  fpontaneons  Animals ^ 
\  But  whether  indeed  this  Creature,  or  any  other,  be  (uch  or  not,  lean- 

not  po(itively,  from  any  Experiment,  or  Obfervation,  I  have  yet  made, 
determine.  But,as  I  formerly  hinted,  it  feems  probable,  that  (bme  kind 
of  wandring  Mite  may  fow,  as  'twere,  the  (irft  (eeds,  or  lay  the  firft  eggs, 
in  thofe  places ,  which  Nature  has  inftrufted  them  to  know  convenient 
for  the  hatching  and  nourKhing  their  young  j  and  though  perhaps  the 

prime 


MlCROGRAPHlA 


21 


plixne  Parent  might  be  of  a  fliape  very  differing  from  what  the  off- 
fpring^  after  a  little  while,  by  reafon  of  the  fubftancc  they  feed  oft,  of 
the  Region  (as  'twere)  they  inhabite  ^  yet  perhaps  even  oneofthefe 
altered  progeny,  wandering  again  from  its  native  foil,  and  lighting  on  by 
chance  the  fame  pLice  from  whence  its  prime  Parent  came,  and  there  fet- 
tling ,  and  planting,  may  produce  a  generation  of  Mites  t)f  the  fame 
fhapes  and  properties  with  the  fir(>  wandring  Mire  j  And  from  fomc  luch 
accidcntsasthefe,  I  am  very  apt  tothink,  the  moft  Ibrts  of  Animals,  ge- 
nerally accounted  fpontancoHs  ^  hixvQ  tht'w  originatwn  ^  and  all  thofe  va- 
rious forts  of  Mites,  that  are  to  be  met  with  Up  and  down  in  divers  pu- 
trifying  fubftances,  may  perhaps  be  all  of  the  lame  kind,  and  have  ij>ning 
from  one  and  the  fame  fort  of  Mites  at  the  firft. 


Obferv.   L  V  I.    Of  a  [mall  Creature  hatckd  on  a  Vim. 

THere  is,  almoft  all  die  Spring  and  Summer  time,  a  certain  fmall^ 
round,  white  Cobweb,  as  'twere,  about  the  bignefs  of  a  Pea,which 
fticks  very  clofe  and  faft  to  the  ftocks  of  Vines  nayl'd  agaitift  a  warm 
wall :  being  attentively  viewed,they  feem  cover  d^  upon  the  upper  fidd 
of  them,  with  a  fmall  husk,  not  unlike  the  fcale,  or  Ihellof  a  Wood- 
loufe,  or  Hog-loufe ,  a  fmall  Infed  ufually  found  about  rotten  waodj 
which  upon  touching  prefently  rouls  it  felf  into  the  form  of  a  pepper- 
corn :  Separating  feveral  of  thcfe  from  the  ftock  ,  I  found  them,  with 
my  Jllicrofcopc^  to  conhft  of  a  flicll,  which  now  feenied  more  likely  to  be 
tbehufkof  one  of  thefelnfeds  .*  And  the  fur  feem'd  a  kind  of  cobweb, 
confifting  of  abundance  of  fmall  filaments,  or  flea ves  of  cobwebs.  In 
the  midft  of  this,  if  they  were  not  hatch'd,and  run  away  befotc,  the  time 
of  which  hatching  was  ufually  abqut  the  latter  end  of  JunCy  or  begin-* 
ning  of  "july ,  I  have  often  found  abundance  of  fmall  brown  Eggs,  fuch 
as  A  and  B  in  the  fecond  Figure  of  the  56.  Scheme^  much  about  the  big-r 
neis  of  Mites  Eggs  3  and  at  other  times,  multitudes  of  fmall  Inleds ,  fha- 
ped  exadly  like  that  in  the  third  Figure  marked  with  X.  Its  head  large, 
almoft  half  the  bigneis  of  its  body ,  which  is  ufual  in  xhe  foetus  of  moft 
Creatures.    It  had  two  fmall  black  eyes  a  4,  ^nd  two  fmallJong  joynted 
and  brifled  horns  i>  k    The  hinder  part  of  its  body  feem'd  to  confift  of 
nine  fcales,  and  the  laft  ended  in  a  forked  tay  1 ,  much  like  that  of  a  Cu- 
tio,  or  Wood  loule,  out  of  which  grew  two  long  hairs  5  they  ran  to 
and  fro  very  fwiftly,  and  were  much  of  the  bigneis  of  a  cotnmon  Mite, 
but  fome  of  them  lefs :  The  longeft  of  them  feem'd  not  the  hundredth 
part  of  an  inch ,  and  the  Eggs  ufually  not  above  half  as  much.  They 
feemed  to  have  fix  legs,  which  were  not  vifible  in  this  I  have  here  deline- 
ated, by  reafon  they  were  drawn  under  its  body^ 
If  thefc  Minute  creatures  were  fVocd-lice^As  indeed  from  their  own  fhape 
and  frame,  the Ikin^orftielljthat  grows  on  them,one  may  v/ith  great  pro- 
bability 
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bability  ghefs_)  it  afibrds  us  an  Infrancej  whereof  perhaps  there  are  Oct 
many  like  in  Nature^and  that  is^of  the  prodigious  increafe  of  thefe  Crea- 
turesjafter  they  are  hatched  and  run  about  ^for  a  common  Wood-loufejof 
about  half  an  inch  long,  is  no  lefs  then  a  hundred  and  twenty  five  thou- 
fand  times  bigger  then  one  of  theic,  which  though  indeed  itfeems  very 
ftrange,  yet  I  have  obferved  the  young  ones  of  fome  Spiders  have  almoft 
kept  the  fame  proportion  to  their  Dam. 

This,  methinks,  if  it  be  fo,  does  in  the  next  place  hint  a  Qu3pry,whicfa 
may  perhaps  deferve  a  little  further  examination  :  And  that  is, Whether 
there  be  not  many  of  thofe  minute  Creatures/uch  as  Mites,  and  the  like, 
which,  though  they  are  commonly  thought  of  otherwife ,  are  only  the 
pnl/y^  or  young  ones,  of  much  bigger  Infeds,  and  not  the  generating, 
or  parent  Infed,  that  has  layd  thofe  Eggs  for  having  many  times  ob- 
ferv'd  thofe  Eggs,  which  ufually  are  found  in  great  abundance  where 
Mites  are  found  ,  it  leems  fomething  ftrange,  that  fo  fmall  an  Animal 
(hould  have  an  Egg  fo  big  in  proportion  to  its  body.  Though  on  the 
other  fide,  I  muft  confefs,  that  having  kept  divers  of  thofe  Mites  inclofed 
in  a  box  for  a  good  while,  I  did  not  find  them  very  much  augmented  be- 
yond their  ufual  bignefs. 

What  the  husk  and  cobweb  of  this  little  white  fubftance  fhould  be,  I 
cannot  imagine,  unlefs  it  be,  that  the  old  one,  when  impregnated  with 
Eggs,  (hou Id  there  fiay,  and  fix  it  felf  on  the  Vine,  and  dye,  and  all  the 
body  by  degrees  fhould  rot,  lave  only  the  husk,  and  the  Eggs  in  the  bo- 
dy :  And  the  heat,  or  fire,  as  it  were,  of  the  approaching  Sun-beams 
fhould  vivifie  thofe  Rclifts  of  the  corrupted  Parent ,  and  out  of  the 
afhes,  as  'twere,  (  as  it  is  fabled  of  the  ?hcemx  )  fhould  raife  a  new  ofF- 
fpring  for  the  perpetuation  of  the  fpecies.  Nor  will  the  cobweb ,  as  it 
were,  in  which  thefe  Eggs  are  inclos'd,  make  much  againft  this  Con  je- 
d:ure  s  for  we  may,  by  thofe  cobwebs  that  are  carried  up  and  down  the 
Air  after  a  Fog  (which  with  my  Microfcope  I  have  difcovered  to  be  made 
up  of  an  infinite  company  of  fmall  filaments  or  threads)  learn,  that 
fuch  a  texture  of  body  may  be  otherwife  made  then  by  the  (pinning  of 
a  Worm. 


Obferv.  LVII.  Of  the  l^ds  in  Vinegar. 

OF  thefe  fmall  Eels,  which  are  to  be  found  in  divers  forts  of  Vine- 
gar, I  have  little  to  add  befides  their  Pifture,  which  you  may 
find  drawn  in  the  third  Figure  of  the  25.  Scheme:  That  is,  they  were 
fhaped  much  like  an  Eel,  lave  only  that  their  nofe  A,  (  which  was  a  lit- 
tle more  opacous  then  the  reft  of  their  body  )  was  a  little  (harper,  and 
longer,  in  proportion  to  their  body,  and  the  wrigling  motion  of  their 
bodyfeem'd  to  be  onely  upwards  and  downwards,  whereas  that  of 
Eels  is  onely  fide  vvayes ;  They  fecm'd  to  have  a  more  opacous  part 
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about  B,  which  might,  perhaps^be  their  Gills  ^  it  feeming  always  the  fame 
proportionate  diftant  from  their  nofe,  from  which,  to  the  tip  of  tlieir 
taiJ,  C,  their  body  fcem'd  to  taper. 

Taking  feveral  of  thefc  out  of  their  Pond  of  Vinegar,  by  the  nec  of  a 
foiall  piece  of  filtring  Paper,  and  laying  them  on  a  black  finooth  Glals 
platCj  I  found  that  they  could  wriggle  and  winde  their  body,  as  much 
almoft  as  a  Snake,  which  made  me  doubt,  whether  they  were  a  kind  of 
Eal  or  Leech. 

I  (hall  add  no  other  obfervations  made  on  this  minute  Animal,  being 
prevented  herein  by  many  excellent  ones  already  publifh'd  by  the  inge- 
nious, Doftor  Fower^  among  his  Mkrofcopical  Obfervations,.(avc  onely 
that  a  quantity  of  Vinegar  repleat  with  them  being  included  in  a  final! 
Viol,  and  ftop'd  very  clofe  from  th6  ambient  air,  all  the  included  Worms 
in  a  very  Ihort  time  died,  as  if  they  had  been  ftifled. 

And  that  their  motion  leems  (contrary  to  what  we  may  obferve  in  the 
motion  of  all  other  Infeds)  exceeding  How.  But  the  reafon  of  it  lecms 
plain,  for  being  to  move  to  and  fro  after  that  manner  which  they  do,  by 
waving  onely,  or  wrigling  their  body  5  the  tenacity,  or  glutinou Ihefsj 
and  the  denfity  or  refiftance  of  the  fluid  medium  becomes  fo  exceeding 
fenfiblc  to  their  extremely  minute  bodies,that  it  is  to  me  indeed  a  greater 
wonder  that  they  move  them  fo  faft  as  they  do,then  that  they  move  them 
no  fafter.  For  what  a  vaftly  greater  proportion  have  they  of  their  fuper- 
ficies  to  their  bulk,  then  Eels  or  other  larger  Filhes,  and  next,  the  tena- 
city and  denfity  of  the  liquor  being  much  the  fame  to  be  moved,both  by 
the  one  and  the  other,  the  refiftance  or  impediment  thence  arifing  to 
the  motions  made  through  it,  muft  be  almoft  infinitely  greater  to  the 
fmall  one  then  to  the  great.  This  we  find  experimentally  verify 'd  in  the 
Air,  which  though  a  medium  a  thouland  times  more  rarify'd  then  the  wa- 
ter,the  refiftance  of  it  to  motions  made  through  itjis  yetfo  fenfible  to  ve- 
ry minute  bodiesjthat  a  Down-feather(the  leaft  of  whole  parts  feem  yet 
bigger  then -there  Eels,  and  many  of  them  almoft  incomparably  bigger, 
fuch  as  the  quill  and  ftalk)  is  fufpended  by  it,  and  carried  to  and  fro  as  if 
it  had  no  weight. 


Obferv.  LVIII.  Of  a  new  Property  in  the  Air  ^  an  J  feveral  other 
tranjparent  Mediums  nam  J  Infleftion,  rpherely  very  many  con- 
ftderabk  Phaenomena  are  attempted  to  be  folvd^  and  divers  other 
ufes  are  hinted. 

Since  the  Invention  (and  perfecting  in  fomemeafure)  of  Tele/copes^  it  has 
been  obferv'd  by  feveral,  that  the  Sun  and  Moon  neer  the  Horizon, 
are  disfigur  d  ( lofing  that  exaftly-fmooth  terminating  circular  limb, 
which  they  are  obferv'd  to  have  when  fituated  neerer  the  Zenith)  and 
are  bounded  with  an  edge  every  way  (efpecially  upon  the  right  and  left 
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fides)  ragged  and  indented  like  a  Saw :  which  inequality  oF  their  limbsj  I 
have  further  obferv  d,  not  to  remain  always  the  fame,  but  to  be  conti- 
nually chang'd  by  a  kind  of  fluftuating  motion,  not  unlike  that  of  the 
waves  of  the  Sea,  fo  as  that  part  of  the  limb,  which  was  but  even  now 
nick'd  or  indented  in,  is  now  protuberant,  and  will  prefently  be  finking 
again  ^  neither  is  this  all^but  the  whole  body  of  the  Luminaries,  do  in  the 
Telefcope^  feem  to  be  deprefs'd  and  flatted,  the  upper,and  more  elp^cially 
the  under  fide  appearing  neerer  to  the  middle  then  really  they  are,and  the 
right  and  left  appearing  more  remote:whence  the  whole  ^rea  fcems  to  be 
terminated  by  a  kind  of  Oval.Tt  is  further  obferv'd.that  the  body,for  the 
mofi:  part,  appears  red,  or  of  (bme  colour  approaching  neer  unto  itj  as 
fomc  kind  of  yellow  5  and  this  I  have  always  mark  d,  that  the  more  the 
iimb  is  flatted  or  ovalled,the  more  red  does  the  body  appear,  though  not 
always  the  contrary.  It  is  further  obfervable,  that  both  fix'd  Stars  and 
Planets,  the  neerer  they  appear  to  the  Horizon,  the  more  red  and  dull 
they  look,  and  the  more  they  are  obferv'd  to  twinkle  ^  in  fo  much,  that 
I  have  feen  the  Dog-ftarr  to  vibrate  fo  ftrong  and  bright  a  radiation  of 
light,  as  almoft  to  dazle  my  eyes,  and  prefently,  almoft  to  difappear. 
Itisalfo  obfervable,  that  thole  bright  fcintillations  neer  the  Horizon,  are 
not  by  much  fo  quick  and  foddcn  in  their  confecutions  of  one  another,  as 
the  nimbler  twinklings  of  Stars  neerer  the  Zenith.  This  is  alfo  notable, 
that  the  Starrs  neer  the  Horizon,  are  twinkled  with  foveral  colours  5  fo  as 
fometimes  to  appear  red,fometimes  more  yellow,and  fometimes  blue,and 
this  when  the  Starr  is  a  pretty  way  elevated  above  the  Horizon.  I  have 
further,  very  often  feen  fome  of  the  fmall  Starrs  of  the  fifth  or  fixth  ma- 
gnitude, at  certain  times  to  difappear  for  a  fmall  moment  of  time,  and 
again  appear  more  confpicuous,  and  with  a  greater  lufter.  I  have  foveral 
times, with  my  naked  eye,  feen  many  fmaller  Starrs,  fuch  as  maybecall  d 
of  the  feventh  or  eighth  magnitude  to  appear  for  a  fliort  Ipace,  and  then 
vanifti,  which,  by  direfting  a  fmall  Telejcope  towards  that  part  they  ap- 
pear'd  and  difappeard  in  ^  I  could  prefently  find  to  be  indeed  fmall  Starrs 
fo  fituate^as  I  had  feen  them  with  my  naked  eye,  and  to  appear  twinkling 
like  the  ordinary  vifible  Stars  5  nay,  in  examining  fome  very  notable  parts 
of  the  Heaven,with  a  three  foot  Tube  ,  me  thought  I  now  and  then,  in 
foveral  parts  of  the  conftellation,  could  perceive  little  twinklings  of 
Starrs,  making  a  very  fliort  kind  of  apparition,and  prefently  vanilhiag, 
but  noting  diligently  the  places  where  they  thus  (b?m'd  to  play  at  boe- 
peep,  Imadeuleof  a  very  good  twelve  foot  Tube,  and  with  that  it  was 
not  uneafie  to  fee  thoih^  and  feveral  other  degrees  of  fmaller  Starrs,  and 
fome  fmaller  yet,  that  feem'd  again  to  appear  and  difappear,  and  thefo 
alfo  by  giving  the  lame  Objeft-glafs  a  much  bigger  apertuxfi^  I  could 
plainly  and  conftantly  fee  appear  in  their  former  places,  fo  that  I  have 
obferv'd  fome  twelve  foveral  magnitudes  of  Starrs  lels  then  thofo  of  the 
fix  magnitudes  commonly  recounted  in  the  Globes. 

It  has  been  obforv'd  and  confirm'd  by  the  accurateft  Oblervati- 
ons  of  the  beft  of  our  modern  Altronomers,  that  all  the  Luminous  bodies 
appear  above  the  HorizoDj  when  they  really  are  below  it.  So  that  the 

Suo 


MiCROGRAPHlA.  21^ 

Sun  and  Moon  have  both  been  feen  above  the  Horizon,  whil  fl:  thcMooti 
has  been  in  an  Eclipfe.  I  (hall  not  hereinftance  in  the  great  refraftionsj, 
that  the  tops  of  high  mountains,  feen  at  a  diftance,  have  been  found  to 
have  5  all  which  feem  to  argue  the  Horizontal  refradion^  much  greater 
then  it  is  hitherto  generally  believ'd. 

I  have  further  taken  notice,  that  not  onely  the  Sun,  Moon  and  Starrs, 
and  high  tops  of  mountains  have  fufo'd  thefe  kinds  of  refraftion,  but 
Trees,  and  feveral  bright  Obje(3:s  on  the  ground ;  I  have  often  taken  no- 
tice of  the  twinkling  of  the  refledcions  of  the  Sun  from  a  Glaf&-windovv 
at  a  good  diftance,and  of  a  Candle  in  the  night,  but  that  is  not  ib  con- 
fpicuous.and  in  observing  the  fetting  Sun,I  have  often  taken  notice  of  the 
tremulation  of  the  Trees  and  Bufhes,  as  well  as  of  the  edges  of  the  Sun. 
Divers  of  thefe  rhanowena  have  been  taken  notice  of  by  feveral,  who 
have  given  feveral  reaibns  of  them,  but  I  have  not  yet  met  with  any  alto* 
gether  fatisfaftory,  though  fome  of  their  conjedures  have  been  partly 
true,but  parly  alio  falfe.betting  my  felf  thcrfore  upon  the  inquiry  of  thefe 
Vh^nomena^  I  firft  endeavoured  to  be  very  diligent  in  taking  notice  of 
the  feveral  particulars  and  circumftances  obfervable  in  them  ,  and  next, 
ih  making  divers  particular  Experiments,  that  might  clcer  fome  doubts^, 
and  fcrve  to  determine,  confirm,  and  illuftrate  the  true  and  adequate 
caufc  of  each  ^  and  upon  the  whole.  I  find  much  reafon  to  think,  that 
the  true  caufe  of  all  thele  rhanomena  is  from  the  mp&ion^  or  mtlti- 
flicate  refiadtion  of  thofe  Rays  of  light  within  the  body  of  the  AtmoJphere^ 
and  that  it  does  not  proceed  from  a  refia&ion  caus'd  by  any  terminating 
fitperficies  of  the  Air  above,  nor  from  any  fuch  exadly  defin'd  fuperfcies 
within  the  body  of  the  Atmofihere. 

This  Conclufion  is  grounded  upon  thefe  two  Propofitions : 
Firft,  that  a  medrum^  whofe  parts  are  unequally  denje^  and  mov'd  by 
various  motions  and  tranfpofitions  as  to  one  another,  will  produce  all 
thefe  vifible  eftcds  upon  the  Rays  of  light,  without  any  other  coejjicknt 
caufe. 

Secondly,  that  there  is  in  the  Air  or  Atmojfhere^  fuch  a  variety  in  the 
conftituent  parts  of  it,  both  as  to  their  dmfity  and  rarity,  and  as  to  their 
divers  mutations  and  pofitions  one  to  another. 

By  Denfity  and  Rarity^  I  underftand  a  property  of  a  tranfparent  body, 
that  docs  either  more  or  lefs  rcfrad  a  Ray  of  light  (coming  obliquely 
upon  its  foperficiesout  of  a  third  medium^  toward  its  perpendicular ;  As 
I  call  Glafs  a  more  denfe  body  then  Water,  and  Water  a  more  rare  body 
then  Qlafsj  becaufe  of  the  refractions  (more  or  lefs  deflefting  towards  the 
perpendicular)  that  are  made  in  them,  of  a  Ray  of  light  out  of  the  Air 
that  has  the  lame  inclination  upon  either  of  their  foperficies. 

So  as  to  the  bufincfs  of  Refraftion.  fpirit  of  Wfne  is  a  more  denfc  body 
then  Water,it  having  been  found  by  an  accurate  Inftrument  that  meafures 
theanglesof  Refractions  to  Minutes  that  for  the  (ame  refraded  angle  of 
90.*  go'  in  both  thoCe  Mediupf/r,  the  angle  of  incidence  in  Water  was 
but  41°.  3'5.  but  the  angle  of  the  incidence  in  the  trial  with  fpirit  of 
Wine  was  42°.*  45'.  But  as  to  gravity,  Water  is  a  more  ^/d"»/e  body  then 
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fpirit  of  Wine,  for  the  proportion  of  the  fame  Water,  to  the  fame  very 
well  rtii'iiy'd  fpirit  of  Wine  was,  as  21.  to  19. 

So  as  to  Reti  ad  ion.  Water  is  more  Denfe  then  Ice  5  fori  have  found 
by  a  moft  certain  Experiment,  which  I  exhibited  before  clivers  illuftrious 
Perfonsofthe  Royal  Society^  that  ^he  Refraftion  of  Water  was  greater 
then  that  of  Ice,  though  fome  confiderable  Authors  have  affirm'd  the  con- 
trary, and  though  the  Ice  be  a  very  hiird,  and  the  Water  a  very  fluid 
body. 

That  the  former  of  the  two  preceding  Propofitions  is  trucjmay  be  ma- 
mfefted  by  feveral  ExperimcntsrAs  firft  if  you  take  any  two  liquors  difter- 
ing  from  one  another  in  denfity,but  yet  fuch  as  will  readily  mixras  SaltWa- 
ter,or  BrinejScFreflijalmoft  any  kind  of  Salt  diilolv'd  in  Waterjand  hltra- 
ted,  (b  that  it  be  cleer,fpirit  of  Wine  and  Water ,  nay,  fpirit  of  WinCjand 
Ipirit  of  Wine,  one  more  highly  redify'd  then  the  other,  and  very  many 
other  liquors^  if(I&y)you  take  any  two  of  thefe  liquors,  and  mixing 
them  in  a  Glais  Viol,  againft  one  fide  of  which  you  have  fix'd  or  glued  a 
finall  round  piece  of  Paper,  and  fhaking  them  well  together  (fo  that  the 
parts  o£  them  may  be  fomewhat  difturb'd  and  move  up  and  down)you 
endeavour  to  fee  that  round  piece  of  Paper  through  the  body  of  the  li- 
quors ^  you  ftiall  plainly  perceive  the  Figure  to  wave,  and  to  be  indented 
much  after  the  fame  manner  as  the  limb  of  the  Sun  through  a  Telefiepe 
fceoK  to  be,iave  onely  that  the  mutations  hcre,are  much  quicker.  And  if^ 
in  fteed  of  this  bigger  Circle,  you  take  a  very  (mall  fpot,  and  faften  and 
view  it  as  the  former,  you  will  find  it  to  appear  much  like  the  twinkling 
of  the  Starrs,  though  much  quicker:  which  two  Phenomena  (fori  fliall 
take  notice  of  no  more  at  prefent,  though  I  could  inftance  in  multitudes 
of  others)  muft  neceflarily  be  caus  d  by  an  wjie&ion  of  the  Rays  within 
the  terminating  liiperficiesof  the  compounded  medium^  fince  the  furtaces 
of  the  tranfparent  body  through  which  the  Rays  pafs  to  the  eye,  are  nor 
at  all  altered  or  changdw 

This  infleBion  (if  I  may  fo  call  it)  I  imagine  to  be  nothing  elfc,  but  a 
multipltt  atcnfiaStien^  caufed  by  the  unequal  dcnfity  of  the  conftituent 
parrs  of  the  medium  ,  whereby  the  motion,  action  or  progreft  of  the  Ray 
of  light  is  hindred  from  proceeding  in  a  fVreight  line,  and  infle^ed  otde- 
jfei^edhy  a  curve.  Now,  that  it  is  a  curve  line  is  manifeft  by  this-Expe- 
riment :  I  took  a  Box,fuch  as  A  D  G  E,  in  the  firft  Figure  o{ the  ^j.Scleoie^ 
whofe  fides  A  B  C  D,  and  E  F  G  H,  were  made  of  two  fmooth  flar 
plates  of  Glafs,  then  filling  it  half  full  with  a  very  ftrong  folution  of 
Salt,  I  filled  the  other  half  with  very  foir  frefii  waten,  then  ex^pofing 
the  opacous  fide,  D  H  G  C,  to  the  Sun,  I  obferv'd  both  the  refra&^on  iind 
ifjfleBion  of  the  Sun  beams,tD&  KH,  and  marking  as  exadly  as  I  could, 
the  point^j  P,  N,  O,  M,  by  which  the  Ray,  K  M,  pafled  through  the  com- 
pounded  I  found  them  to  be  in  ^  curve  linc^  for  the  parts  of  die 

being  continually  more  denfe  the  neerer  they  were  to  the  bot- 
toms the  Ray  pf  was  continually  more  and  more  defleded  downwards 
from  the  ftreight  line. 

T'his  Infie^iion  may  be  mechanically  explained,  cither  by  Monfieur 

Des 
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Des  Cartes  prineiplcs^by  conceiving  the  Globuls  of  the  third  Element  to 
find  lefs  and  lefs  refiftance  againft  that  fide  of  them  which  is  downwards. 
Of  by  a  way,  which  I  have  further  explicated  in  the  Inqiiifition  about  Co* 
lours,  to  be  from  an  obliquation  of  the  pulfe  of  light,  whence  the  fuder 
part  is  continually  promoted,  and  conlequently  refraftcd  towards  the 
perpendicular,  which  cuts  the  Orbs  at  right  angles.  What  the  particu- 
lar Figure  of  the  C»rve  Urn,  defcrib'd  by  this  way  of  light,  is,  I  fball  not 
now  ftar>d  to  examine,  efpecially  finee  there  may  be  fo  many  forts  of  it  d$ 
there  may  be  varieties  of  the  Portions  of  the  intermediat  degrees  oiden- 
fity  and  rarity  between  the  bottom  and  the  top  of  the  inflefting  Medium. 

I  could  produce  many  more  Examples  and  Experiments,  to  illuftrafte 
and  prove  this  hrff  PrOpofition,  vi%,  that  there  is  fueh  a  conftkutioti  of 
fomc  bodies  as  will  caule  intieftion.  As  not  to  mention  thofe  I  have  ob- 
ferv'd  in  Horn^  7ort$ife-JheUy  trdn^arent  Gums^  and  rejitious  Snbjiaftces  f 
The  vei^s  of  Clafe,  nay,  of  melted  Cryfial^  fouml,  and  much  complained 
of  by  Glafs-gxindcrs.  and  others^  might  Efficiently  demonftrate  the 
truth  of  it  to  any  diligent  Obfervator. 

But  that,  I  pfefume,  f  have  by  this  Example  given  proof  fufficient 
C  z/izn  ocular  demonjitation  )  to  evince,  that  there  is  fuch  a  modulation, 
or  bending  of  the  rayes  of  light ,  a^  I  have  call'd  iftfle^im^  differing 
both  from  rejiection^  and  refraBion  (  fince  they  are  both  made  m  the  fti* 
perficies,  this  only  in  the  middle  )  ^  and  likewife,  that  this  is  able  or  fuf- 
ficientro  produce  the  effcdi's  I  have  aici'ibedto  it. 

It  remains  thei  eFore  to  Ihevv  ,  that  there  is  fuch  a  property  in  the  Air, 
and  that  it  u  fufficient  to  produce  all  the  above  mentioned  fhttnomma^ 
and  therefore  may  be  the  principal,  if  not  the  onlycauffe  of  them. 

Firft,  That  there  is  fuch  a  property,  may  be  proved  from  this,  that  the 
parts-of  the  Air  are  fome  of  them  more  condcns'd^  others  morerarified, 
either  by  the  di&ring  heat,  or  ditlering  prefliire  it  fuftains,  or  by  the 
fomewhat  heterogeneous  vapours  interfpers'd  through  it.  For  as  the  Air 
is  more  or  lefs  rarified,  fo  does  it  more  or  lefs  refract  a  ray  of  light  (  that 
comes  out  of  a  denfer  medium)  from  the  perpendicular.  This  you  may 
find  true,  if  you  make  tryal  of  this  Experiment. 

Take  a  fmall  Glafs^bubble ,  made  in  the  form  of  that  in  the  fecond 
Figure  of  the  37.  Scheme^  and  by  heating  the  Glafs  very  hot,  and  there- 
by very  much  rarifying  the  included  Air,  or,  which  is  better,  by  rarify- 
ing  a  fmall  quantity  of  water,  included  in  it,  into  vapours,  which  will 
expel  the  nioft  part,  if  not  all  the  Air,  and  then  (baling  up  the  fmall 
neck  of  it,  and  letting  it  cool,  you  may  find,  if  you  place  it  in  a  conve- 
nient Inftrument,  that  there  will  be  a  manifeft  difference,  as  to  the  refi-a- 
dlion. 

As  if  in  this  lecond  Figure  you  fuppofe  A  to  reprefent  a  finall  fight  or 
hole,  through  which  the  eye  looks  upon  an  object,  as  C,  through  the 
Glafs-bubble  B,  and  the  fecond  fight  L  s  which  remain  exaftlV  fixt 
in  their  feveral  plac<?S5  the  objeft  C  being  fo  cized  artd  placed,  that  it 
may  juft  feem  to  touch  the  upper  and  under  edge  of  the  hole  L  :  and 
fo  ail  of  it  be  feen  through  thefrhali  Glafs-ball  of  rarified  Air  5  then  by 

breaking 
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breaking  off  the  finall  feal'dneckof  the  Bubble  (  without  at  allftirring 
the  fights,  objed,  or  glafs )  and  admitting  the  external  Air,  you  will 
find  your  felf  unable  to  fee  the  utmoft  ends  of  the  objeft  5  but  the  termi- 
nating raycs  A  E  and  A  D  (  which  were  before  refraded  to  G  and  F 
by  the  rarified  Air  )  will  proceed  almoft  direftly  to  I  and  H  ,  which  al- 
teration of  the  rayes  (  feeing  there  is  no  other  alteration  made  in  the 
Organ  by  which  the  Experiment  is  tryed,  fave  only  the  admiffion,  or  ex- 
clufion  of  the  condens  d  Air  )  muft  neceflarily  be  caufed  by  the  variation 
of  the  medium  contained  in  the  Gkls  B  ^  the  greateft  difficulty  in  the  ma- 
king of  which  Experiment,  is  from  the  uneven  furfaces  of  the  bubble, 
which  will  reprefent  an  uneven  image  of  the  objed. 

NoWjthat  there  is  fuch  a  difference  of  the  upper  and  under  parts  of  the 
Airis  clear  enough  evinc'd  from  the  late  improvement  of  the  Torricellian 
Experiment,  which  has  been  tryed  at  the  tops  and  feet  of  Mountains, 
and  may  be  further  illuftrated  ,  and  inquired  into,  by  a  means ,  which 
(bme  whiles  fince  I  thought  of,  and  us  d,  for  the  finding  by  what  degrees 
the  Air  pafles  from  fuch  a  degree  of  Denfity  to  fuch  a  degree  of  Rarity. 
And  another,  for  the  finding  what  prefliire  was  requifite  to  make  it  pafs 
from  fuch  a  degree  of  Rarefaftion  to  a  determinate  Denfity ;  Which 
Experiments,  becaufe  they  may  be  ufcful  to  illuftrate  the  prelent  Inqui- 
ry, 1  ihal  I  briefly  defcribc, 

J,  I  took  then  a  fmall  Glafs-pipe  A  B,  about  the  bignefs  of  aSwansquill, 
and  about  four  foot  long,  which  was  very  equally  drawn,  fo  that,  as  far 
as  I  could  perceive ,  no  one  part  was  bigger  then  another :  This  Tube 
C  being  open  at  both  ends)  I  fitted  into  another  fmall  Tube  D  E,  that 
had  a  fmall  bore  juft  big  enough  to  contain  the  fmall  Pipe^  and  this  was 
feal'd  up  at  one,  and  open  at  the  other,  end  5  about  whieh  open  end  I 
faftned  a  fmall  wooden  box  C  with  cement,  lo  that  filling  the  bigger 
Tube,  and  part  of  the  box,  with  Quickfilver,  I  could  thruft  the  (mailer 
Tube  into  it,  till  it  were  all  covered  with  the  Quickfilver  .*  Having  thus 
done,  I  faftned  my  bigger  Tube  againft  the  fide  of  a  wall ,  that  it  might 
ftand  the  fteadier  ,  and  plunging  the  fmall  Tube  cleer  under  the  Mercu- 
ry in  the  box,  I  ftopt  the  upper  end  of  it  very  faft  with  cement,  then 
lifting  up  the  fmall  Tube,  I  drew  it  up  by  a  fmall  pully,  and  a  firing  that 
I  had  faftned  to  the  top  of  the  Room,  and  found  the  height  of  the  Mer- 
curial Cylinder  to  be  about  twenty  nine  inches. 

Then  letting  down  the  Tube  again,  I  opened  the  top,  and  then  thruft 
down  the  fmall  Tube,  till  I  perceived  the  Quickfilver  to  rife  within  it  to 
a  mark  that  I  had  placed  juft  an  inch  from  the  top^and  immediately  clap- 
ping on  a  (mall  peice  of  cement  that  I  had  kept  warm,  I  with  a  hot  Iron 
feal'd  up  the  top  very  faft,  then  letting  it  cool  (that  both  the  cement 
might  grow  hard  ,  and  more  efpecially ,  that  the  Air  might  come  to  its 
temper,  natural  for  the  Day  I  try'd  the  Experiment  in  )  I  obferv'd  dili- 
gently, and  found  the  included  Air  to  be  exaftly  an  Inch. 

Here  you  are  to  take  notice,  that  after  the  Air  is  feal'd  up,  the  top  of 
the  Tube  is  not  to  be  elevated  above  the  fuperficies  of  the  Quickfilver 

in 
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in  the  box,  till  the  firrface  of  that  within  the  Tube  be  equal  to  it,  for 
the  Quickfilver  (  as  I  have  clfewhcre  prov'd  )  being  more  heterogene- 
ous to  theGlafs  then  the  Air,  will  not  naturally  rife  upfo  high  within 
thefinallPipejasthefuperficies  of  the  Mercury  in  the  box  i  and  therefore 
you  are  tooblerve,  how  much  below  the  outward  fuperficies  of  the 
Mercury  in  the  box,  that  of  the  llvrae  in  the  Tube  does  ftand,  \vhei1  the 
top  being  open,  free  ingr  jfs  is  admitted  to  the  outward  Air. 

Having  thus  done,  I  permitted  the  Cylinder^  or  (mail  Pif^e,  to  riie  out 
of  the  box,  till  I  found  the  furface  of  the  Quicklilver  in  the  Pipe  to  be 
two  inches  above  that  in  the  box,  and  found  the  Air  to  have  expanded 
it  lelf  but  one  fixteenth  part  of  an  inch  ■-,  then  drawing  up  the  IraaU 
pipe,  till  I  found  the  height  of  the  Quickfilver  within  to  be  four  inches 
above  that  without,  I  oblerved  the  Air  to  be  expanded  only  ^  of  an  inch 
more  then  it  was  at  firfi: ,  and  to  take  up  the  room  of  17  inch ;  then  I 
raifed  the  Tube  till  the  Cylinder  was  fix  inches  high,  and  found  the  Air 
to  take  up  if  inches  of  room  in  the  Pipe^  then  to  8,  lo,  12.  &c, 
the  expanfion  of  the  Air  that  I  found  to  each  of  which  Cylinders  are 
let  down  in  the  following  Table  ^  where  the  firft  row  fignifies  the 
height  of  the  Mercurial  Cylinder ,  the  next,  the  expanfion  of  the  Air  5 
the  third,  the  preflure  of  the  Atmofphere  ^  or  the  higheft  Cylinder  of 
Mercury^  which  was  then  neer  thirty  inches  :  The  laft  fignifies  the  force 
of  the  Air  fo  expanded ,  which  is  found  by  fubftrafting  the  firft  row  of 
numbers  out  of  the  third  ^  for  having  found,  that  the  outward  Air  would 
then  keep  up  the  Quickfilver  to  thirty  inches ,  look  whatever  of  that 
height  is  wanting  muft  be  attributed  to  theElater  of  the  Air  deprelling. 
And  therefore  having  the  Expanfion  in  the  fecond  row,and  the  height  of 
the  fubjacent  Cylinder  of  Mercury  in  the  firft,  and  the  greatett  height  of 
the  Cylinder  of  Mercury^  which  of  it  felf  counterballances  the  whole 
preflure  of  the  Atmofphere  5  by  fubftrafting  the  numbers  of  the-firft  row 
out  of  the  numbers  of  the  third,  you  will  haye  the  meafure  of  the  C;///?- 
<;?fr/{bdepreft,  and  confequently  the  force  of  the  Airjin  the  fevcral  Ex- 
panfions,  regiftred. 
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The  height  of  the 
Cylinder  ot'Mer- 
fwr)',that,together 
withtheElaterof 
the  included  Air, 
ballanced  the 
prcflure  of  the 
Atmofphere. 


The  Expan- 
lion  of  the 
Air. 


The  height  of 
the  Mercury 
that  counter - 
ballanc'd  the 
Atmofphere 


The  ftrength 
of  the  Elater 
of  the  expan- 
ded Air. 
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I  had  leveral  other  Tables  of  my  Obfervations ,  and  Calculations, 
which  I  then  made  ^  but  it  being  above  a  twelve  month  lince  I  made 
them  7  and  by  that  means  having  forgot  many  circuraftances  and  par- 
ticulars 3  f  was  rcfolvcd  to  make  them  over  once  again ,  which  I  did 
^i^^i^y^theiecond  i(>6i.  with  the  very  feme  Tube  which  I  ufed  the  year 
before,  when  I  firft  made  the  Experiment  (  for  it  being  g  very  good 
one,  I  had  carefully  prefer  v'd  it:;  And  atter  having  tryed  it  over  and 
over  again  5  and  being  not  well  fatisfied  of  fome  particulars,  I,  atlaft, 
having  put  all  things  in  very  good  order,  and  being  as  attentive,  and 
obfervaot,  aspoffibly  1  couldj  of  every  circum&ance  requilite  to  beta- 
ken notice  of^  did  regiftcr  my  leveral  Obfervatigns  in  this,  following 
Table.  In  the  making  of  which,  I  did  not  exadfy  follow  the  method 
that  I  had  nfed  at  firil^  but^  having  latdy  heard  of  Mr-  Torpnl/'i  Hypo* 
tbejif,  Jfliap'd  my  courfein  fuch  fort,  as  would  be  molt  convenient  for 
the  examination  of  that  Hjpothcfis  5  the  event  of  which  you  have  in  the 
ktter  partof  thelaftTiible, 

The  other  Experiment  was,  to  find  what  degrees  of  force  were  requi- 
(ite  to  coraprels,  or  condenfe,  the  Air  into  fuch  or  fucb  a  bulk. 

The  manner  of  proceeding  therein  was  this ;  I  took  a  Tube  about 
five  foot  long,  one  of  whofe  ends  was  fealed  up,  and  bended  in  the  form 
of  a  Syphon  ,  much  like  that  repreiented  in  the  fourth  Figure  of  the 
57.  Scheme^  one  fide  whereof  A  D,  that  was  open  at  A,  was  about  fifty 
inches  king,  the  otlier  fide  B  C,  fliut  at  B,  was  not  much  above  feven  in- 
ches long,  then  placing  it  ex  i^ly  perpendicular  ^  I  pour'd  in  a  little 
Quickfilver,  and  found  that  the  Air  B  C  was  (l  inches,  or  Very  near  to 
leven  ^  men  pouring  in  Quicklilvcr  at  the  longer  Tube,  I  continued 
filling  of  it  till  the  Air  in  the  diorterpart  of  it  was  contrafted  mto  half 
the  former  dimenfions,  and  found  the  height  exactly  nine  and  twenty  in- 
ches^ and  by  making  feveral  other  tryals,  in  feveral  other  degrees  of 
condenfation  of  theAir,  I  found  them  exaftly  anfwer  the  formei  Hypo- 

But  having  (by  reafon  it  was  a  good  while  fince  Ifirfl:  madej  forgot- 
ten many  particularSjand  being  much  unfati.^fied  in  others^  I  madethe  Ex- 
periment over  again,  and,  from  the  ieveraltryals,colleded  the  former 
part  of  the  followicig  Table  :  Where  in  the  row  next  the  left  hand  24^ 
fignifiesthedimcnfions  of  the  Air^  fuftainingonly  tbeprelTure  of  the  M- 
mojphere^  which  at  that  time  was  equal  to  a  Cyltnderoi  Mercury  of  nine 
and  twenty  inches ;  The  next  Figure  above  it  (20}  was  the  diraenfi- 
onsof  the  Air  induringthe  firft  compreflion,  made  by  a  Cylinder  Mer- 
cury 5i^i,  high,  to  which  thepreliure  of  Atmof^re  nine  and  twenty 
inches  being  added  >  the  elaftick  ftrcngth  of  the  Ail'  lo  compreft  will  be 
found  34,^<5  &c. 
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A  Table  of  the  Elapck,  power  of  the  Air^ 

both  Experimentally  and  Hjpotheticallj  calculated, 
according  to  its  various  Dimenfions. 
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From  which  Experiments,  I  think,  vvcmay  fafely  conclude,  that  the 
Elater  of  the  Air  is  reciprocal  to  its  extenfion,  or  at  leaft  very  neer.  So 
that  to  apply  it  to  our  prefent  purpofe  (  which  was  indeed  the  chief 
caufe  of  inventing  thefe  wayes  of  tryal  )  we  will  fuppofe  a  Cylinder  m- 
definitely  extended  upwards,  [I  fay  a  Cylinder^  not  a  piece  of  zCone^ 
becaufe,  as  I  may  elfewhere  (hew  in  the  Explication  of  Gravity,  that  tri- 
plicate proportion  of  the  fliels  of  a  Sphere,  to  their  refpedtive  diameters, 
I  fuppofe  to  be  removed  in  thib  cafe  by  the  decreafe  of  the  power  of  Gra- 
vity ]  and  the  prefllire  of  the  Air  at  the  bottom  of  this  Cylinder  to  be 
ftrong  enough  to  keep  up  a  Cylinder  o£  Alcrcnry  of  thirty  inches ;  Now 
becaufe  by  the  moft  accurate  tryals  of  the  mole  illuftrious  and  incompa- 
rable Mr.  Boyk^  publifhed  in  his  defervedly  famous  PneumatickBook, 
the  weight  of  Qiiickfilver,  to  that  of  the  Air  here  below,  is  found  neer 
about  as  fourteen  thoufand  to  one :  If  we  fuppofe  the  parts  of  the  Cy- 
linder of  the  Atmofphere  to  be  every  where  of  an  equal  denfity,  we  fhall 
(  as  he  there  deduces )  find  it  extended  to  the  height  of  thirty  five 
thoufand  feet,  or  feven  miles :  But  becaufe  by  thefe  Experiments  we  have 
fomewhat  confirmed  the  hypothefls  of  the  reciprocal  proportion  of  the 
Elaters  to  the  Extenfions  we  fhall  find,  that  by  iuppofingthisC;'/?«^erof 
the  Atmofphere  divided  into  a  thoufand  parts,  each  of  which  being  equi- 
valentto  thirty  five  feet,  or  feven  geometrical  paces,thatis,each  of  thefe 
divifions  containing  as  much  Air  as  is  fuppos'd  in  a  Cylinder  neer  the 
earth  of  equal  diametetjand  thirty  five  foot  high,  we  fhall  find  the  lower- 
mod  toprefs  againflthe  furface  of  the  Earth  with  the  whole  weight  of 
the aboye  mentioned  thoufand  parts,  thepreflureof  the  bottom  of  the 

fecond  againft  the  top  of  the  firll  to  be  icco  1  —  999.  of  the  third 

againfl  the  fecond  to  be  loco— 2111998.  of  the  fourth  a gainft  the  third 
tobe  loco  — 3  =  997.  of  the  uppermofl:  againffc  the  999.  or  that  next  be-* 
low  it,  to  be  ICCO  — 999  — I.  fo  that  the  extenfion  of  the  lowermoft 
next  the  Earth,  will  be  to  the  extenfion  of  the  next  below  the  upper- 
mofi,  as  I.  to  999.  for  as  the  preflure  fuflained  by  the  999.  is  to  the 
prtfiiire  fuftain'd  by  the  firft,  fo  is  the  extenfion  of  the  firittothe  ex- 
tenfion of  the  999.  fo  that,  from  this  hypothetical  calculation,  we  fhall 
find  the  Air  to  be  indefinitely  extended  :  For  if  we  fuppofe  the  whole 
thicknefs  of  the  Air  to  be  divided,  as  I  juft  nowinftanced,  into  a  thou-^ 
fan d  parts,  and  each  of  thofe  under  differing  Dimenfions,  or  Altitudes, 
to  contain  an  equall  quantity  of  Air,  we  fhall  find,  that  the  firft  Cylinder, 
whofeBafe  is  fappoied  to  lean  on  the  Earth,  will  be  found  to  be  exten- 
ded 3  5-9^  foot  5  the  fecond  equal  Divifion,  or  Cylinder^  whofe  bafi  is 
fuppofed  to  lean  on  the  top  of  the  firft,fhall  have  its  top  extended  higher 
by  35^5  the  third  555°^  5  the  fourth  35995^  and  fo  onward,  each  e- 
qual  quantity  of  Air  having  its  dimenfions  meafured  by  35.  afid  fome 
additional  number  exprefl  alwayes  in  the  manner  of  a  fraction  ,  whofe 
numerator  ifialway  the  number  of  the  place  multiplied  by  35.  and 
whofe  denominator  is  alwayes  the  preffure  of  the  Atmejphere  fufiain'd  by 
that  part,  fo  that  by  this  means  we  may  eafily  calculate  the  height  of  999. 
divifions  of  thofe  1000.  divifions^  I  fuppos'd  j  whereas  the  uppermofb 

H  h  2  may 
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may  extend  it  felf  more  then  as  highagain,nay5  perhaps  indefinitely,  or 
beyond  the  Moon  ,  for  the  Elaters  and  Expanlions  being  in  reciprocal 
proportionSjfince  we  cannot  yet  find  the  plus  ultra^  beyond  which  the  Air 
will  not  expand  it  felf,  we  cannot  determine  the  height  of  the  Air ;  for 
fince,  as  we  have  (hewn;,  the  proportion  will  be  alway  as  the  preflure 
fnftain'd  by  any  part  is  to  35.  fo  1000.  to  the  expanfion  of  that  part  3 
the  multiplication  or  produft  therefore  of  the  prefliire,  and  expanfion, 
that  isj  of  the  two  extream  proportionals,  being  alway es  equal  to  the 
product  of  the  means ,  or  3  5000.  it  follows ,  fince  that  Reftangle  or 
Produftmay  be  made  up  of  the  multiplication  of  infinite  diverfities  of 
numbers,  that  the  height  of  the  Air  is  alio  indefinite ,  for  fince  (as  far  as 
I  have  yet  been  able  to  try)  the  Air  feems  capable  of  an  indefinite  Ex- 
panfion,  the  preflure  may  be  decreafed  in  infinitum^  and  ccnfequently  its 
expanfion  upwards  indefinite  alfo. 

There  being  therefore  fuch  a  difference  of  denfity,  and  no  Experi- 
ment yet  known  to  prove  a  S alius ^  or  Ikipping  from  one  degree  of  rari- 
ty to  another  much  differing  from  it,  that  is,  that  an  upper  part  of  the 
Air  fhould  fo  much  differ  from  that  immediately  jhbjacent  to  it,  as  to 
make  a  diftin^l:  fuperficies,  fuch  as  we  obferve  between  the  Air  and  Wa- 
ter, &c.  But  it  being  more  likely,  that  there  is  a  continual  incrcafe 
rarity  in  the  parts  of  the  Air,  the  further  they  are  removed  from  th 
furface  of  the  Earth ;  It  will  hence  neceflarily  follow,  that  (as  in  the 
Experiment  of  the  fait  and  frcfh  Water)  the  ray  of  Light  pafling  ob- 
liquely through  the  Air  alfo,  which  is  of  very  different  denfity,  will  be 
continually,  and  infinitely  infleded,  or  bended,  from  a  flreight,  or  diredt 
motion. 

This  granted ,  the  reafbn  of  all  the  above  recited  Vhanomtnn  ^  con- 
cerning the  appearance  of  the  Celeflial  Bodies,  will  very  eafily  be  de- 
duced. As, 

FirfV,  The  redncfsof  theSun,  Moon,  and  Stars,  will  be  found  to  be 
caufed  by  the  inf]eftion  of  the  rays  within  the  Atmofphere,  That  it  is 
not  really  in  or  near  the  luminous  bodies,  will,  I  fijppofe,  be  very  eafily 
granted,  feeing  that  this  rednefs  isobfervablein  feveral  places  differing 
in  Longitude,  to  be  at  the  fame  time  different,  the  fetting  and  rifing  Sun 
of  all  parts  being  for  the  molt  part  red. 

And  fecondly,  That  it  is  not  meerly  the  colour  of  the  Air  interpos'd, 
will,  I  fuppofe,  without  much  more  difficulty  be  yielded,  feeing  that  we 
may  obferve  a  very  great  murfiitium  of  Air  betwixt  the  Ob jed  and  the 
Eye,  makes  it  appear  of  a  dead  blew,  far  enough  differing  from  a  red, 
or  yellow. 

But  thirdly,  That  it  proceeds  from  the  refradion,or  infledion,  of  the 
rays  by  the  Atmosphere ^  this  following  Experiment  will,  I  fuppofe,  fuffici- 
ently  manifefl. 

Take  a  fphaerical  Cryftalline  Viol,  fuch  as  is  defcrib'd  in.  the  fifth  Fi- 
gure A  BCD,  and,  having  fiU'd  it  with  pure  clear  Water,  expofe  it  to 
the  Sun  beams  5  then  taking  a  piece  of  very  fine  Venice  Paper,  apply  it 
againfl  that  fide  of  the  Globe  that  is  oppofite  to  the  Sun,  as  againft  the 

fide 
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fideBC,  and  you  (hall  perceive  a  bright  red  Ring  to  appearj  caus'd  by 
the  refraftionofthe  Rays,  A  A  A  A,  which  is  made  by  the  Globes  in 
which  Experiment,  if  the  Glafs  and  Water  be  very  cleer,  fo  that  there  be 
no  Sands  nor  bubbles  in  the  Glafs,  nor  dirt  in  the  Water,  you  fliali  not 
perceive  any  appearance  of  any  other  colour.  To  apply  which  Experi- 
ment, we  may  imagine  the  Mmofphert  to  be  a  great  tranlparent  Globe, 
which  being  of  a  fubftance  more  deiifc  then  the  other,  or  (which  comes 
to  the  fame)  that  has  its  parts  more  denfe  towards  the  middle,  the  Sun 
beams  that  are  tangents,  or  next  within  the  tangents  of  this  Globe,will 
be  refraftedor  infieded  from  their  direft  paOage  towards  the  center  of 
the  Globe,  whence,  according  to  the  laws  of  rcfraftions  made  in  a  trian- 
gular rrifnt^  and  the  generation  of  colour  fct  down  in  the  defcription  of 
Mufcovi-glafs,there  muft  neceliarily  appear  a  red  colour  in  thttranjitus 
or  pafiage  of  thofe  tangent  Rays.  1  o  make  this  more,  plain,  wc  will  fup- 
pofe  (in  the  fixth  Figured  AB  C  to  reprefent  the  Globe  of  the  At- 
mofphere,  E  F  G  H  to  reprefent  the  opacous  Globe  of  the  Earth,  lying 
in  the  midft  of  it,  neer  to  which,  the  parts  of  the  Air  fuftaining  a  very- 
great  prefiiirc,  arc  thereby  very  much  condensed,  from  whence  thole 
Rays  that  are  by  intied:ion  made  tangents  to  the  Globe  of  the  Earth,and 
thofe  without  them,  that  pals  through  the  more  condens'd  part  of  theyf?- 
Mojphere,  as  fuppole  between  A  and  E,  arebyreafon  of  the  inequality 
of  the  mtdinm^  infleftcd  towards  the  center,  whereby  there  muft  necet 
farily  be  generated  a  red  colour,  as  is  more  plainly  Ihewn  in  the  former 
cited  place  5  hence  whatfoever  opacous  bodies  (as  vapours,or  thelikej 
fhall  chance  to  be  elevated  into  thofe  parts^will  refieft  a  red  towards  the 
eye  5  and^therefore  thofe  evenings  and  mornings  appear  reddeft,that  have 
thefnoft  ftore  of  vapours  and  halituous  fub(knces  exhaled  to  a  conve- 
nient diftancc  from  the  Earth ,  for  thereby  the  intleftion  is  made  the 
greaterjand  thereby  the  colour  alio  the  more  intenfe^and  feveral  of  thofe 
exhalations  being  opacous,  refled:  feveral  of  thofe  Rays,  which,  through 
2.v^^HoMoget2eons  tranfparent  medium  would  pafs  unfecn  ^  and  therefore  we 
fee,  that  when  there  chances  to  be  any  clouds  fituated  in  thofe  Regions 
they  refleft  a  ftrong  and  vivid  red.  Now,  though  one  great  caufe  of 
the  rednefs  may  be  this  infleftion,yet  I  cannot  wholly  exclude  the  colour 
of  the  vapours  themfclves,  which  may  have  fomething  of  rednefs  in  them, 
they  being  partly  nitrousjand  partly  ftiliginous^  both  which  fteams  tinge 
the  Rays  that  pafs  through  them,  as  is  ipade  evident  by  looking  at  bodies 
through  thefiunesof or  fpirit  of  Hitre  Qas  the  newly  menti- 
oned Illuftrious  Perfon  has  dcmonftrated]  and  alfo  through  the  fmoak  of 
a  Fire  or  Chimney. 

Having  therefore  made  it  probable  at  leaft,  that  the  morning  and 
evening  rednels  may  partly  proceed  from  this  inflexion  or  refraftionof 
the  Rays,we  ftiall  next  ftiew,  how  the  Oval  Figure  will  be  likewife  eafily 
deduced. 

Suppofe  We  therefore^  EFGH  in  the  fixth  figure oi the  :^j,Schem^ 
to  reprefent  the  Earth  5  A  B  C  D,  the  Atmofpere  5  E  I,  and  E  two  Rays 
coming  from  theSun^the  one  from  the  upper,the  other  from  the  neather 

Limby 
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Limb,  thefe  Rays,  being  by  the  Atmofphere  inflefted,  appear  to  the  eye 
at  E,  as  if  they  had  come  from  the  points,  N  and  O ,  and  becaufe  the 
Ray  L  has  a  greater  inclination  upon  the  inequality  of  the  Atwofphere 
then  I,  therefore  muft  it  fuffer  a  greater  infledion,  and  confequently  be 
further  elevated  above  its  true  place,  then  the  Ray  I,  vi'hich  has  a  lefs 
inclination ,  will  be  elevated  above  its  true  place  5  whence  it  will 
follow,  that  the  lower  fide  appearing  neerer  the  upper  then  really  it  is, 
and  the  two  lateral  fides,  viz,,  the  right  and  left  fide,  fufiering  no  fenfibJe 
alteration  from  the  inflexion,  at  leaft  what  it  does  fuffer,  does  rather 
increafe  the  vifible  Diameter  then  diminifti  it,  as  I  (hall  (hew  by  and  by, 
the  Figure  of  the  luminous  body  muft  neceflarily  appear  fomewhat 
Elliptical. 

This  will  be  more  plain,  if  in  the  feventh  Figure  of  th  37.  Scheme  we 
fuppole  A  B  to  reprefent  the  fenfiblc  Horizon ,  C  D  E  F,  the  body  of  the 
Sun  really  below  it  5  G  H I K,  the  fame  appearing  above  it,  elevated 
by  the  infledion  of  the  Atmojphere  :  For  if,  according  to  the  beft  obfer- 
vation,  we  make  the  vifible  Diameter  of  the  Sun  to  be  about  three  or 
four  and  thirty  minutes,and  the  Horizontal  refraftion  according  to  Ticho 
be  thereabout,or  fomewhat  more,the  lower  limb  of  the  Sun  E,will  be  ele- 
vated to  1 5  but  becaufe,by  his  account,  the  point  C  will  be  elevated  but 
29.  minutes,  as  having  not  fo  great  an  inclination  upon  the  inequality  of 
the  Air,  therefore  I which  will  be  the  apparent  refratl:ed  perpendicu- 
lar Diameter  of  the  Sun,will  be  lefs  then  C  G,which  is  but29.  minutes,and 
conlequently  fix  or  fevcn  minutes  (horter  then  the  unrefraded  apparent 
Diameter.  The  parts,  D  and  F,  will  be  likewife  elevated  to  H  and  K, 
whofe  refradion,  by  reafon  of  its  inclination,  will  be  bigger  then  that  of 
the  point  C,though  left  then  that  of  E^therefore  will  the  femidiameter  I L, 
be  ftiorter  then  L  G,  and  confequently  the  under  fide  of  the  appearing 
Sun  more  flat  then  the  upper. 

Now,  becaufe  the  Rays  from  the  right  and  left  fides  of  the  Sun,  d^c. 
have  been  obferv'd  by  Ricciolo  and  Griptaldus^  to  appear  more  diftant 
one  from  another  then  really  they  are,though(by  very  manyOblervations 
that  I  have  made  for  that  purpofe,with  a  very  good  lelefcopefittGd  with  a 
divided  Ruler)  I  could  never  perceive  any  great  alteration,  yet  there  be- 
ing really  fome,it  will  not  be  amifsjto  fliew  that  this  alfo  proceeds  from  the 
refraftion  or  infledion  of  the  Atmojphere  5  and  this  will  be  manifeft,if  we 
confider  the  Atmojphere  as  a  tranfparent  Globe,  or  at  leaft  a  tranfparent 
(hell,  encompaffing  an  opacous  Globe, which,  being  more  denfe  then  the 
medium  encompalling  it,  refradsor  infleds  all  the  entring  parallel  Rays 
into  a  point  or  focuSjfo  that  wherefoever  the  Oblervator  is  plac'd  within 
the  Atmojphere,  between  the  focus  and  the  luminous  body,  the  lateral 
Rays  muft  neccfl^arily  be  more  converg'd  towards  his  eye  by  the  refradi- 
on  or  infledion,  then  they  would  have  been  without  it  5  and  therefore 
the  Horizontal  Diameter  of  the  luminous  body  muft  neceflarily  be  aug- 
mented. 

This  might  be  more  plainly  manifeft  to  the  eye  by  the  fixth  Figure  ^ 
but  bccau£  it  would  be  fomwhat  tedious,  and  the  thing  being  obvious 

enough 
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enough  to  be  imagin  d  by  any  one  that  attentively  confiders  it,  I  fliall  ra- 
ther omit  it,  and  proceed  to  Ihew,  that  the  mafs  of  Air  neer  the  furface  of 
theEarthjConfiftsjOr  is  made  up^of  parcels, which  do  very  much  differ  from 
one  another  in  point  of  denfity  and  rarity  5  and  confequently  the  Rays  of 
light  that  pafs  through  them  will  be  varioufly  infledl:ed,here  one  ivay.and 
there  another,according  as  they  pafs  fo  or  fo  through  thofe  differing  partS5 
and  thofe  parts  being  always  in  morion,either  upwards  or  downwardsjOr 
to  the  right  or  left,  or  in  fome  way  compounded  of  thele,  they  do  by  this 
their  motion  infled  the  Rays,  now  this  way,  and  prefently  that  way. 

This  irregularjUnequal  and  unconftant  inflexion  of  the  Rays  of  light, 
is  the  reafon  why  the  limb  of  the  Shh^  Moon^  Jupiter,  Saturn,  Mars,  and 
Feffus,  appear  to  wave  or  dance ,  and  why  the  body  of  the  Starrs  appear 
to  tremulate  or  twinkle,  their  bodies,by  this  meanj>,  being  fometimes  ma- 
gnity'd,and  fometimes  diminifhed  3  fometimes  elevated^  othcrwhiles  de- 
prefs  d  5  now  thrown  to  the  right  hand,  and  then  to  the  left. 

And  that  there  is  fuch  a  property  or  unequal  diftribution  of  parts,  is 
manifeft  from  the  various  degrees  of  heat  and  cold  that  are  found  in  the 
Air  from  whence  will  follow  a  differing  denfity  and  rarity,  both  as  to 
quantity  and  refradf  ion ,  and  likewife  from  the  vapours  that  are  inter- 
pos'd,  (which,by  the  way,  I  imagine,as  to  refraftion  or  inflexion,  to  do 
the  fame  thing,  as  if  they  were  rarify'd  Air  ^  and  that  thofe  vapours  that 
alcend,areboth  lighter,  and  left  denle,then  the  ambient  Air  which  boys 
tlicm  up  ^  and  that  thofe  which  defcend,  are  heavier  and  more  denfe) 
Thefirflof  thcfe  may  be  found  true,  if  you  take  a  good  thick  piece  of 
Clafs,and  heating  it  pretty  hot  in  the  fire,  lay  it  upon  fuch  another  piece 
of  Clafs,  or  hang  it  in  the  open  Air  by  a  piece  of  Wire,  then  looking 
upon  fome  far  diflant  Objeft  Cfuch  as  a  Steeple  or  Tree)  fo  as  the  Rays 
from  that  Objed  pafs  diredly  over  the  Clafs  before  they  enter  your  eye, 
you  fhall  find  fuch  a  tremulation  and  wavering  of  the  remote  Objed,  as 
will  very  much  offend  your  eye :  The  like  tremulous  motion  you  may 
obferve  to  be  caus'd  by  the  "afcending  fteams  of  Water,  and  the  like. 
Now,  from  the  firft  of  thefc  it  is  manifefl:,  that  from  the  rarifaftion  of  the 
parts  of  the  Air,by  heat,there  is  caus'd  a  differing  rcfra6fion,and  from  the 
afccnfion  of  the  more  rarify'd  parts  of  the  Air,  which  are  thrufl  up  by  the 
colder,  and  therefore  more  condens'd  and  heavie,  is  caus'd  an  undula- 
tion or  wavering  of  the  Objeft  5  for  I  think,  that  there  are  very  few 
will  grant,  that  Glafs ,  by  as  gentle  a  heat  as  may  be  endur  d  by  ones 
hand,  fliould  fend  forth  any  of  its  parts  in  fteams  or  vapours,  which  does 
not  feem  to  be  much  wafled  by  that  violent  fire  of  the  green  Glaft-houfe  5 
but,  if  yet  it  be  doubted,  let  Experiment  be  further  made  with  that  bo- 
dy that  is  accounted,  by  Chymifts  and  others^  the  moft  ponderous  and 
fix'd  in  the  world  ^  for  by  heating  of  a  piece  of  Gold,  and  proceeding  in 
the  fame  manner,  you  may  find  the  fame  effeds. 

This  trembling  and  fhaking  of  the  Rays,  is  more  fcnfibly  caus'd  by  an 
aftual  flame,  or  quick  fire,  or  anything  elfe  heated  glowing  hot  ^  as  by 
a  Candle,  live  Coal,  red-hot  Iron,  or  a  piece  of  Silver,  and  the  like :  the 
fame  alfb  appears  very  confpicuous ,  if  you  look  at  an  Objed  betwixt 

which 
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which  and  your  eye,  the  rifing  fmoak  of  Ibme  Chimney  is  interpos'd  ^ 
which  brings  into  my  mind  what  I  had  once  the  opportunity  to  obferve, 
which  was,  the  Sun  rifing  to  my  eye  juft  over  a  Chimney  that  fent  forth 
a  copious  fteam  of  fmoak  ^  and  taking  a  (hort  Tekfeope^'which  I  had  then 
by  me,  I  obferv  dthe  body  of  the  Sun,  though  it  was  but  juft  peepd 
above  the  Horizon,  to  have  its  underfide,  not  oncly  flatted,  and  prels'd 
inward,  as  it  ufually  is  when  neer  the  Earth  ^  but  to  appear  more  pro- 
tuberant downwards  then  if  it  had(ufieredno  rcfradtion  at  all  5  and 
befides  all  this,  the  whole  body  of  the  Sun  appear'd  to  tremble  or  dance, 
and  the  edges  or  limb  to  be  very  ragged  or  indented,  undulating  or  wa- 
ving, much  in  the  manner  of  a  flag  in  the  Wind. 

This  I  have  likewife  often  obferv'd  b  a  hot  Sunlhiny  Summer  s  day, 
that  looking  on  an  Objed  over  a  hot  ftonejOr  dry  hot  earthj  have  found 
the  Objcft  to  be  undulated  or  ftjakcn,  much  after  the  fame  manner.  And 
if  you  look  upon  any  remote  Objeft  through  siTelefiope  (in  a  hot  Sum- 
mer s  day  efpeciallyj)  you  (hall  find  it  likewife  to  appear  tremulous.  And 
further,  if  there  chance  to  blow  any  wind,  or  that  the  air  b(  tween  you 
and  the  Obied  be  in  a  motion  or  current,  whereby  the  parrs  of  it,  both 
rarify'danacondens'd,  are  fwiftly  remov'd  towards  the  right  or  left,  if 
then  you  obfervc  the  Horizontal  ridge  of  a  Hill  far  diftant,through  a  very 
good  Tele/cope,  you  (hall  find  it  to  wave  much  like  the  Sea,  iind  thole 
waves  will  appear  to  pais  the  fame  way  with  the  wind 

^  From  which,and  many  other  Experiments,  tis  cleer  that  the  lower  Re- 
gion of  the  Air,efpecially  that  part  of  it  which  liethneercft  to  the  Earthy 
has,  for  the  moft  part,its  conftituent  parcels  varioully  agitated,  either  by 
heat  or  winds,  by  the  firft  of  which,  fome  of  them  are  made  more  rare, 
and  fo  fuffer  a  lefs  refradi-ion  ^  others  are  interwoven,  either  with  amend- 
ing or  defcending  vapours  i,  the  former  of  which  being  more  light,  and 
fo  more  rarify'd,have  likewife  a  lefs  refradion  ^  the  latter  being  more  hca- 
vie,  and  confequently  more  denfe,have  a  greater. 

Now,  becaufe  that  heat  and  cold  are  equally  diffus'd  every  way  5  and 
that  the  further  it  is  fpread,  the  weaker  it  grows  j  hence  it  will  follow, 
that  the  moft  part  of  the  under  Region  of  the  Air  will  be  made  up  of  fe- 
veral  kinds  of  le^tes^  fome  whereof  will  have  the  properties  of  Convex, 
othtts  Concave  glajjes'^  which,  that  I  may  the  more  intelligibly  make 
Out,  we  will  fuppofe  in  the  eighth  Fignre  oi the  ^^j.^cheme^  that  A  re- 
preients  an  afeending  vapour,  which,  by  reafon  of  its  being  (bmewhat 
Heterogeneous  to  the  ambient  Air5is  thereby  thruft  into  a  kind  of  Globular 
form,  not  any  where  terminated,  but  gradually  finiftied,that  is,  it  is  moft 
rarily'd  in  the  middle  about  A,  fomewhat  more  condens'd  about  B  B, 
more  then  that  about  C  C  ^  yet  further,about  D  D,  almoft  of  the  fame 
denfity  with  the  ambient  Air  about  EE  5  and  laftly,  inclofed  with  the 
more  denfe  Air  F  F,  fo  that  from  A,  to  F  F,  there  is  a  continual  in- 
crealc  of  denfity.  The  realbn  of  which  will  be  manifeft,  if  we  confider  the 
rifing  vapour  to  be  much  warmer  then  the  ambient  heavie  Air  5  for  by 
thecoldnefs  of  the  ambient  Air.  the  ftiell  EE  will  be  more  refrigerated 
then  D  D,and  that  then  C  C^ which  will  be  yet  more  then  B  B,  and  that 
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more  then  A  5  fo  that  from  F  to  A,  there  is  a  continual  increafe  of  heat^ 
and  confequcntly  of  rarity  5  from  whence  it  will  neceflarily  follow,  that 
the  Rays  of  light  will  be  inflefted  or  refraded  in  it,  in  the  fame  man- 
ner as  they  would  be  in  a  Concave-glafe  5  for  the  Rays  GKI^  G  K  I  will 
be  infleded  hyCKH^  G  K  which  Will  eafily  follow  from  what  I  be-* 
fore  explained  concerning  the  inflexion  of  the  Atmojphete. 

On  the  other  fide,  a  defcending  vapourjOr  any  part  of  the  air  included 
by  an  afccnding  vapour,will  exhibit  the  fame  efteds  with  a  Convex  lens  5 
forjif  we  fuppofe5in  the  former  Figurejthe  quite  contrary  conftitution  to 
that  laft  defcrib'd  ,  that  is,  the  ambient  Air  F  F  being  hotter  then  any 
part  of  that  matter  within  any  circle,  therefore  the  coldeft  part  muft 
neceflarily  be  A,  as  being  fartheft  remov'd  from  the  heat ,  all  the 
intermediate  fpaccs  will  be  gradually  difcrirainated  by  the  continuall 
mixture  of  heat  and  cold,  fo  that  it  will  be  hotter  at  E  E,  then  D  D,  in 
DDthen  CC,  inCC  then  EB,  and  in  B  B  then  A.  From  which,  a  like 
refraftion  and  condenfation  will  follow  ^  and  confequcntly  a  lefler  or 
greater  refrad:ion,fo  that  every  included  part  will  refradmore  then  the 
including,  by  which  means  the  Rays,  G  R  I,  G  K  I,  coming  from  a  Starr, 
or  fome  remote  Ob jed,  are  fo  intleded,  that  they  will  agamconcurr  and 
meet,  in  the  point  M.  By  the  interpofition  therefore  of  this  defcending 
vapour  the  vifible  body  of  the  Star,  or  other  Objed,  is  very  much  aug- 
mented, as  by  the  former  it  was  diminilhed. 

From  the  quick  conlecutions  of  thefe  two,one  after  another,  between 
the  Objed  and  your  eyCjCauled  by  their  motion  upwards  or  downwards, 
proceeding  from  their  levity  or  gravity,  or  to  the  right  or  lefr,procced- 
ing  from  the  wind,  a  Starr  may  appear,  now  bigger,  now  lefs,  then  really 
it  would  otherwile  without  them  ^  and  this  is  thatproperty  of  a  Starr, 
which  is  commonly  call'd  twinkling,  or  fcintillation. 

The  reafon  why  a  Star  will  now  appear  of  one  colour,now  of  another, 
which  for  the  moft  part  happens  when  'tis  neer  the  Horizon,  may  very 
eafily  be  deduc'd  from  its  appearing  now  in  the  middle  of  the  vapour, 
other  whiles  neer  the  edge  j  for  if  you  look  againft  the  body  of  a  Starr 
v/khzTelefeope  that  has  a  pretty  deep  Convex  Eye-glafs,  and  fo  order  it, 
that  the  Star  may  appear  fometimes  in  one  place,and  fometimes  in  another 
of  it^you  may  perceive  this  or  that  particular  colour  to  be  predominant 
in  the  apparent  Figure  of  the  Starr,  according  as  it  is  more  or  lefs  remote 
from  the  middle  of  the  Lens,  This  I  had  here  further  explain'd,  but  that 
it  does  more  properly  belong  to  another  place. 

Ilhall  therefore  onely  add  Ibmc  few  Quseries,  which  the  confidefatiod 
of  thefe  particulars'  hinted,  and  fo  finifti  this  Sedion. 

And  the  firft  I  lhall  propound  is.  Whether  there  may  not  be  made  an 
artificial  traniparent  body  of  an  exad  Globular  Figure  that  lhall  fo 
infled  or  refrad  all  the  Rays,  that,coming  from  one  point,  fall  upon  any 
Hcmijfhere  of  it  5  that  every  one  of  them  may  meet  on  the  oppofite  fide, 
and  crofs  one  another  exadly  in  a  point  5  and  that  it  may  do  the  like  alfo 
with  all  the  Rays  that,  coming  from  a  lateral  point,  fall  upon  any  other 
H^miJ^herei,  for  if  fo,  there  were  to  be  hoped  a  perfedion  o{  Dioptrickf:> 

I  j  and 


MiCROGR  AP  H  I  A. 

and  a  tranfmigration  into  heaven,  even  whil'ft  we  remain  here  upon  earth 
in  the  flefti,  and  a  defcending  or  penetrating  into  the  center  and  inner- 
moft  receflcs  of  the  earthy  and  all  earthly  bodies  5  nay,  it  would  open  not 
onely  a  cranncy,  but  a  large  window  (as  I  may  fo  fpeak)  into  the  Shop  of 
Nature,  whereby  we  might  be  enabled  to  fee  both  the  tools  and  opera- 
tors, and  the  very  manner  of  the  operation  it  felf  of  Nature ,  this,  could 
it  be  effcfted,  would  as  farr  furpafs  all  other  kind  of  perfpeftives  as  the 
vaft  extent  of  Heaven  docs  the  Imall  point  of  the  Earth,  which  diftancc 
it  would  immediately  remove,  and  unite  them,  as  *twere5into  one,at  Icaft, 
that  there  ftiould  appear  no  more  diftance  between  them  then  the  length 
of  the  Tube,  into  the  ends  of  which  thefe  Glafles  (hould  be  nlcrted: 
Now,  whether  this  may  not  be  efTcded  with  parcels  of  Glafs  of  feveral 
denfities,  I  have  fometimcs  proceeded  fo  farr  as  to  doubt  (though  in 
truthj  as  to  the  general,  1  have  wholly  defpaird  of  it)  for  I  have  often 
obferv'd  in  Optical  Glafles  a  very  great  variety  of  the  parts,  which  are 
commonly  called  Veins  nay,  fome  of  them  round  enough  (for  they  are 
for  the  moft  part,  drawn  out  into  ftrings)  to  conftitute  a  kind  of  lens. 

This  I  (hould  further  proceed  to  kope,  had  any  one  been  fo  in- 
quifitive  as  to  have  found  out  the  way  of  making  any  tranfparent  body, 
either  more  denfe  or  more  rare,  for  then  it  might  be  pofSble  to  compofe 
a  Globule  that  (hould  be  more  denfe  in  the  middle  of  it ,  then  in  any- 
other  part,  and  to  compofe  the  whole  bulk,  fo  as  that  there  (hould  be  a 
continual  gradual  tranlition  from  one  degree  of  denfity  to  another  ^  fuch 
as  (hould  be  found  requi(ite  for  the  de(ired  inflexion  of  the  tranfiiigra- 
ting  Rays ,  but  of  this  enough  at  prcfent,  becaufe  I  may  fay  more  of  it 
when  I  fet  down  my  own  Trials  concerning  the  melioration  of  Dioptricks^ 
where  I  (hall  enumerate  with  how  many  feveral  fubfl:anccs  I  have  made 
both  Microjcopes^  and  Tekfecpes^  and  by  what  and  how  many,  ways :  Let 
fuch  as  have  leilure  and  opportunity  farther  confider  it. 

The  next  Qusery  (hall  be,  whether  by  the  fame  collection  of  a  more 
denfe  body  then  the  other,  or  at  lea(l,  of  the  den(cr  part  of  the  other, 
there  might  not  be  imagin'd  a  reafon  of  the  apparition  of  fome  new  (ix'd 
Stars,  as  thofe  in  the  Swan ,  Cajjiope'i  Charr,  Serpentarim^  Fifcis ,  Ce- 
/«f ,  &c. 

Thirdly,  Whether  it  be  po(Iiblc  to  define  the  height  of  the  At mojpbere 
from  this  infleCcion  of  the  Rays,  or  from  the  Quickfilver  Experiment  of 
the  rarifaftion  or  extenlion  of  the  Air. 

Fourthly,  Whether  the  difparity  between  the  upper  and  under  Air  be 
not  fometimes  fo  great,  as  to  make  a  reflecting  fuperficies  5  I  have  had  fe- 
veral Obfervations  which  feem  to  have  proceeded  from  fome  fuch  cau(e^ 
but  it  would  be  too  long  to  relate  and  examine  them.  An  Experiment, 
alfo  fomewhat  analogous  to  this,  I  have  made  with  Salt-water  and  Frefh, 
which  two  liquors,in  moft  Po(itions,feem'd  the  fame,  and  not  to  be  fepa- 
rated  by  any  determinate  fuperficies,whi^h  (eparating  fnrface  yet  in  fome 
other  Pofitions  did  plainly  appear. 

And  if  fo.  Whether  the  reafon  of  the  equal  bounding  or  Urminm  of 
the  under  parts  of  the  clouds  may  not  proceed  from  this  cau(e  j  whether, 
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fecondly,  the  Reafon  of  the  apparition  of  many  Suns  may  not  be  found 
out,  by  confidering  bow  the  Rays  of  the  Sun  may  fo  be  refle^cd,  as  to 
defi:riDe  a  pretty  true  Image  of  the  bodyjas  we  find  them  from  any  regu- 
lar Superficies.  Whether  alfo  this  may  not  be  found  to  caufe  the  appa- 
rition of  fome  of  thole  ?a.relii\  or  counterfeit  Suns,  which  appear  colou-!- 
redjby  refracting  the  Rays  fo,  as  to  make  the  body  of  the  Sun  appear  in 
^ite  another  place  then  realiy  it  is.    But  of  this  more  cUewhere. 

5.  Whether  the  rhxnomena  of  the  Clouds  may  not  be  made  out  by 
this  diverfity  of  denfity  in  the  upper  and  under  parts  of  the  Air,  by 
fuppofing  the  Air  above  them  to  be  much  lighter  then  they  themfelves 
are,  and  they  themfelves  to  be  yet  lighter  then  that  which  is  fubjacent 
to  them,  many  of  them  feeming  to  be  the  fame  fubftance  with  the  Cob- 
webs tharfly  in  the  Air  after  a  Fog. 

Now  that  foch  a  coliftitution  ot  the  Air  and  Clouds,  if  fuch  there  be, 
may  be  fufficient  to  perform  thiseffeft,  may  be  confirmed  by  this  Expe- 
riment. 

Makeasftrong  a  Solution  of  Salt  as  you  are  able,  then  filling  a  Glaft 
of  fome  depth  half  foil  with  it,  fill  the  other  half  with  frefb  Water,  and 
poyfe  a  little  Glafs-bubble,  fo  as  that  it  may  fink  pretty  quick  in  frefli 
Water,  which  take  and  put  into  the  aforewid  Glafs,  and  you  (hall  find 
it  to  fink  till  it  comes  towards  the  middle,  where  it  will  remain  fixt, 
without  moving  either  upwards  or  downwards.  And  by  afecond  Ex- 
periment, of  poifing  (lich  a  bubble  in  water,  whofe  upper  part  is  warmer, 
and  confcquently  lighter,  then  the  under,  which  is  colder  and  heavier  3 
the  manner  of  which  follows  in  this  next  Qusery,  which  is, 

6.  Whether  the  rarifadion  and  condenfation  of  Water  be  not  made 
after  the  fame  manner,  as  thofe  effects  are  produced  in  the  Air  by  heat  § 
for  I  once  pois'd  a  feal'd  up  Glafe-bubble  fo  exaftly,  that  never  fo  fmall 
an  addition  would  make  it  fink,  and  as  fraall  a  detraftion  make  it  fwim, 
which  fuffering  to  reft  in  that  VefTel  of  Water  for  fome  time ,  I  alway es 
found  it  about  noon  to  be  at  the  bottom  of  the  Water,  and  at  night,  and 
in  the  morning,  at  the  too :  Imagining  this  to  proceed  from  the  Rari- 
fadion  of  the  Water,  cans  d  by  the  heat ,  I  made  tryal,  and  found  moft 
true  for  I  was  able  at  any  time,  either  to  deprefs,  or  raife  it,  by  heat 
and  cold  ^  for  if  I  let  the  Pipe  ftand  for  fome  time  in  cold  water,  I 
could  eafily  raife  the  Bubble  from  the  bottom,  whither  I  had  a  little  a- 
fore  detruded  it,  by  putting  the  fame  Pipe  into  warm  Water.  And  this 
way  I  have  been  able,  for  a  very  confiderable  time,  to  keep  a  Bubble  fb 
poys*d  in  the  Water,  as  that  it  fhould  remain  in  the  middle,  and  neither 
fink,  nor  fwim :  For  gently  heating  the  upper  part  of  the  Pipe  with  a 
Candle,  Coal,  or  hot  Iron,  till  I  perceived  the  Bubble  begin  to  defcend, 
then  forbearing,  I  have  obferved  it  to  defcend  to  fuch  or  fuch  a  ftation, 
and  there  to  remain  fulpended  for  fome  hours,  till  the  heat  by  degrees 
were  quite  vanifhed  ,  when  it  would  again  afcend  to  its  former  place. 
This  I  have  alfo  often  obferved  naturally  performed  by  the  heat  of  the 
Air  5  which  being  able  to  rarifie  the  upper  parts  of  the  Water  fooner 
then  the  lower,  by  reafon  of  its  immediate  contaft ,  the  heat  of  the  Air 

I  i  2  has 


Ml  CROGR  AP  HIA. 

has  fomeriraes  fo  (lowly  increafed,  that  I  have  obferved  the  Bubble  to  be 
fome  hours  in  paffing  between  the  top  and  bottom. 

7.  Whether  the  appearance  of  the  Pike  of  Tenerif^  and  feveral  other 
high  Mountains,  at  fo  much  greater  a  diftance  then  feems  to  agree  with 
their  refpeciive  heights ,  be  not  to  be  attributed  to  the  Curvature  of  the 
vifual  Ray,  that  is  made  by  its  paffing  obliquely  through  fo  difieringly 
Denje  a  Medium  from  the  top  to  the  eye  very  far  diftant  in  the  Hori- 
zon :  For  fince  we  have  already,  I  hope,  made  it  very  probable ,  that 
there  is  fuch  an  injie^ion  of  the  Rays  by  the  differing  denfity  of  the 
parts  of  the  Air ,  and  fince  I  have  found ,  by  feveral  Experiments  made 
on  places  comparatively  not  very  high,  and  have  yet  found  the  prefliire 
iiiftain'd  by  thofe  parts  of  the  Air  at  the  top  and  bottom ,  and  aifo  their 
differing  Expanfions  very  confiderable  :  Infbmuch  that  I  have  found  the 
prefiure  of  the  Atmoffhere  lighter  at  the  top  of  St.  Pants  Steeple  in  Lon- 
don (  which  is  about  two  hundred  foot  high  )  then  at  the  bottom  by  a 
fixtieth  or  fiftieth  part,  and  the  expanfion  at  the  top  greater  then  that  at 
the  bottom  by  neer  about  fo  much  aifo ,  for  the  Mercurial  Cylinder  at  the 
bottom  was  about  39.  inches,  and  at  the  top  half  an  inch  lowers  the  Air 
aifo  included  in  the  Weather- glafsjthat  at  the  bottom  fill  d  only  155.  (pa- 
ces, at  the  top  fiird  1 58.  though  the  heat  at  the  top  and  bottom  was 
found  exadly  the  fame  with  a  fcal'd  Thermometer:  I  think  it  very  rational 
to  fuppofe  ,  that  the  greateft  Curvature  of  the  Rays  is  made  neareft  the 
Earth,and  that  the  inflexion  of  the  Rays,  above  3.  or  a.  miles  upwards,  is 
very  inconliderable,  and  therefore  that  by  this  means  (uch  calculations  of 
the  height  of  Mountains,  as  are  made  from  the  diftance  they  are  vifible  in 
the  Horizon,from  the  fuppofal  that  that  Ray  is  a  ftraight  Line  ( that  from 
the  top  of  the  Mountain  is,  as'twere,  a  Tangent  to  the  Horizon  whence  it 
is  (een)  which  really  is  a  Curve^  is  very  erroneous.  Whence,  I  fuppofe,pro- 
ceeds  the  reafonof  the  exceedingly  differing  Opinions  and  Aflertionsof 
(everal  Authors,  about  the  height  of  feveral  very  high  Hills. 

8.  Whether  this  Inflexion  of  the  Air  will  not  very  much  alter  the  (up- 
pofcd  diftances  of  the  Planets,  which  feemto  have  a  very  great  depen- 
dence upon  the  Hypothetical  refradion  or  inflexion  of  the  Air,  and  that 
refradion  upon  the  hypothetical  height  and  denfity  of  the  Air:  For 
(ince  (  as  I  hope  )  I  have  here  (hewn  the  Air  to  be  quite  otherwiie  then 
has  been  hitherto  fuppos'd,  by  manifefting  it  to  be,  both  of  a  vafl: ,  at 
lealt  an  uncertain,  height,  and  of  an  unconflant  and  irregular  denfity  3 
It  mufl  neceflarily  follow,  that  its  inflexion  muft  be  varied  accordingly : 
And  therefore  we  may  hence  learn,  upon  what  fure  grounds  all  the  A- 
ftronomers  hitherto  have  built,  who  have  calculated  the  diftance  of  the 
Planets  from  their  Horizontal  Parallax  ^  for  fince  the  Refraftion  and  Pa- 
ra/lax areio  nearly  ally'd,  that  the  one  cannot  be  known  without  the 
other,  efpeciaily  by  any  wayes  that  have  been  yet  attempted,  how  uncer- 
tain muft  the  Parallax  be. when  the  Refraftion  is  unknown?  And  how  eafie 
is  it  for  Aftronomers  to  afhgn  what  diftance  they  pleafe  to  the  PlanetS5and 
detcnd  them,when  they  have  flich  a  curious  fnbterfrge  as  that  of  Refracti- 
on wherein  a  very  little  variation  will  allow  them  liberty  enough  to  place 
the  Celeftial  Bodies  at  what  diftance  they  pleafe.  If 
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If  therefore  we  would  come  to  any  certainty  in  this  point,  we  muft  go 
other  wayes  to  work  5  and  as  I  have  here  examined  the  height  and  reFra- 
dive  property  of  the  Air  by  other  wayes  then  are  ufual ,  fo  mufi:  we 
find  the  Parallax  of  the  Planets  by  wayes  not  yet  pradifed  ,  and  to  this 
endj  I  cannot  imagine  any  better  way,  then  the  Obfervations  of  them  by 
two  perfons  at  very  far  diftant  parts  of  the  Earth,  that  lye  as  neer  as  may 
be  under  the  fame  Meridian,  or  Degree  of  longitude  ,  but  differing  as 
much  in  latitude,  as  there  can  be  places  conveniently  found  :  Thefe  two 
perfons,  at  certain  appointed  times,  fliould  (  as  near  as  could  be )  both 
at  the  fame  time ,  obferve  the  way  of  the  Moon^  Mars^  Venus ^  Jupiter^ 
and  Saturn^  araongft  the  fixt  Stars,  with  a  good  large  Tele/cope^  and  ma- 
king little  Iconifmes,  or  pidbures,  of  the  fmall  fixed  Stars,  that  appear  to 
each  of  them  to  lye  in  or  near  the  way  of  the  Center  of  the  Planer,  and 
the  exaft  meafiire  of  the  apparent  Diameter  5  from  the  comparing  of 
fuch  Obfervations  together,  we  might  certainly  know  the  true  diftance, 
or  Parallax,  of  the  Planet.  And  having  any  one  true  Parallax  of  thefc 
Planets,  we  might  very  eafily  have  the  other  by  their  apparent  Diame- 
tersj  which  the  Te/(?/c^?/e  likewife  affords  us  very  accurately.  And  thence 
their  motions  might  be  much  better  known,  and  their  Theories  more  ex- 
actly regulated.  And  for  this  purpofe  I  know  not  any  one  place  more 
convenient  for  fuch  an  Obfcrvation  to  be  made  in,  then  in  the  Ifland  of 
St.  Helena^  upon  the  Coaftof  Ajrick^^  which  lyes  about  fixteen  degrees 
to  the  Southwards  of  the  Line,  and  is  very  near,  according  to  the  lateft 
Geographical  Maps,  in  the  fame  Meridian  with  London ,  for  though 
they  may  not  perhaps  lye  exaftly  in  the  fame ,  yet  their  Obfervations, 
being  ordered  according  to  what  I  (hall  anon  fhew,  it  will  not  be  diffi- 
cult to  find  the  true  diftance  of  the  Planet.  But  were  they  both  under 
the  fame  Meridian,  it  would  be  much  better. 

And  becaufc  Obfervations  may  be  much  eafier,  and  more  accurately 
made  with  good  TeUfeopes,  then  with  any  other  Inftruments,  it  will  not, 
Ifuppofe,  feem  impertinent  to  explain  a  little  what  wayes  I  judge  moft 
fit  and  convenient  for  that  particular.  Such  therefore  as  fhall  be  the 
Obfervators  for  this  purpofe,  fliould  be  fiirniflied  vnth  the  beft  Telefiopes 
that  can  be  had,  the  longer  the  better  and  more  exadt  will  their  c5bfer* 
vations  be,  though  they  are  fomewhat  the  more  difficultly  manag'd* 
Thefe  (hould  be  fitted  with  a  Rete,  or  divided  Scale,  plac  d  at  (uch  a  di- 
ftance withb  the  Eye-glals,that  they  may  be  diftinftly  leen;which  fhould 
be  the  mealures  of  minutes  and  feconds ,  by  this  Inftrument  each  Ob- 
fervator  ftiouldj  at  certain  prefixt  times,  obferve  the  Moon,  or  other 
Planet,  in,  or  very  near,  the  Meridian  5  and  bccaufe  it  may  be  very  diffi* 
cult  to  find  two  convenient  ftations  that  will  happen  to  be  juft  under  the 
lame  Meridian,  they  (hall,  each  of  them,  obferve  the  way  of  the  Planet, 
both  for  an  hour  before,  and  an  hour  after,  it  arrive  at  the  Meridian  5 
and  by  a  line,  or  ftroke,  amongfl:  the  fmall  fixed  Stars,  they  fhall  denote 
out  the  way  that  each  of  them  obferv'd  the  Center  of  the  Planet  to  be 
xnov'd  in  for  thofc  two  hours :  Thefe  Oblervations  each  of  them  fhall 
repeat  for  many  day es  together,  that  both  it  may  happen,  that  both  of 

them 
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them  may  (bmetimes  make  their  Obfervations  together,  and  that  from 
divers  Experiments  we  may  be  the  better  aflured  of  what  certainty  and 
exadtnefi  fuch  kind  of  Obfervations  are  Uke  to  prove.  And  becaufe  ma- 
ny of  the  Stars  which  may  happen  to  come  within  the  compafs  of  fuch 
an  Icomfm^  or  Map,  may  be  fuch  as  are  only  vifible  through  a  good  Tele- 
fcope^  whole  Pofitions  perhaps  have  not  been  noted,  nor  their  longitudes^ 
or  latitudes,  any  where  remarked^  therefore  each  Obfervator  fbould  in- 
deavour  to  infert  fome  fixt  StarjWhofc  longitude,  and  latitude,  is  known , 
or  with  his  Telefiope  he  (hall  find  the  Pofition  of  fome  notable  telefeapical 
Star,  infertcd  in  his  Map,  to  fome  known  fixt  Star,  whofe  place  in  the  Zo- 
d/ack,  is  well  defin'd. 

Having  by  this  means  found  the  true  diftance  of  the  Moon ,  and  ha- 
ving obfervcd  well  the  apparent  Diameter  of  it  at  that  time  with  a  good 
Telefiope^  it  is  eafic  enough,  by  one  fingle  Oblervation  of  the  apparent 
Diameter  of  the  Moon  with  a  good  Glais,  to  determine  her  diftances 
in  any  other  part  of  her  Orbit ^  or  Dragon^  and  confequently,  fome  few 
Obfervations  will  tell  us,  whether  fhe  be  mov'd  in  an  Ellipsis ^  (which,  by 
the  way,  may  alfo  be  found,  even  now,  though  I  think  wc  arc  yet  igno* 
rant  of  her  true  diftance  )  and  next  (  which  without  fuch  Obfervati- 
ons, I  think,  we  (hall  not  be  fure  of  )  we  may  know  exaftly  the  bignefs  of 
that  Ellipjis^  or  Circle,  and  her  true  velocity  in  each  part,  and  thereby  be 
much  the  better  inabled  to  find  out  the  true  caufe  of  all  her  Motions. 
And  though,  even  now  alfo,  we  may,  by  fuch  Obfervations  in  one  ftati- 
t)n,  as  here  at  il<?»^<7«,  obfcrvethe  apparent  Diameter  and  motion  of  the 
Moon  in  her  Dragon ,  and  confequently  be  inabled  to  make  a  better 
ghefs  at  the  Species  or  kind  of  Curve,  in  which  fhe  is  mov'd,  that  is, 
whether  it  be  fphsErical,  or  elliptical,  or  neither,  and  with  what  propor- 
tional velocities  Ihe  is  carried  in  that  Curve  5  yet  till  her  true  Parallax 
be  known,  we  cannot  determine  either. 

Next,  for  the  true  diftance  of  the  Sun,  thebcft  way  will  be,  by  accu- 
rate Obfervations,  made  in  both  thefe  foreraentioncd  ftations,  of  fome 
convenient  Eclipfe  of  the  Sun ,  many  of  which  may  fo  happen ,  as  to  be 
(een  by  both  5  for  the  Penumbra  o(  the  Moon  may,  if  fticbefixty  Semi- 
diameters  diftant  from  the  Earth,  and  the  Sun  above  feven  thouland,  ex- 
tend to  about  feventy  degrees  on  the  Earth  ,  and  confequently  be  feen 
by  Obfervators  as  far  diftant  as  London^  and  St.  Helena^  which  are  not 
full  ftxty  nine  degrees  diftant.  And  this  would  much  more  accurately, 
then  any  way  that  has  been  yetufed,  determine  the  Parallax,  and  di- 
ftance, of  the  Sun  ^  for  as  for  the  Horizontal  Parallax  I  have  already 
(hewn  h:  lufficiently  uncertain  ^  nor  is  the  way  of  finding  it  by  the  Eclfpft 
of  the  Moon  any  other  then  hypothetical  5  and  that  by  the  difference  of 
the  true  and  apparent  quadrature  of  the  Moon  is  le(s  not  uncertain,  wit- 
ncls  their  Deduftions  from  it,whohave  made  ufe  of  it  ^for  Vendehne  puts 
that  dificrcnce  to  be  but  4',  30".  whence  he  deduces  a  vaft  diftance  of 
the  Sun,  as  I  have  before  ftiewn.  Ricciglo  makes  it  full  30*.  00.  but  A*/- 
noldut^  and  Kircher^  no  lefs  then  three  degrees.  And  no  wonder,  for  if 
we  examine  the  5  weftiall  find  it  fo  complicated  with  uncertain- 
ties. Firft, 
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Firft,  From  the  irregular  furface  of  the  Mooti;,  and  from  fevcral  Paral- 
laxes, that  unleft  the  Dichotomy  happen  in  the  Nonagefimus  of  the  Eclip- 
tick.i  and  that  in  the  Meridian^  &c.  all  which  happen  fo  very  feldom^ 
that  it  is  almoft  impollible  to  make  them  otherwife  then  uncertainly. 
Bcfidcs,  we  arc  not  yet  certain,  but  that  there  may  be  fomewhat  about 
the  Moon  andogut  to  the  Air  about  the  Earth,  which  may  caufe  a  refra- 
ction of  the  light  of  the  Sun,  and  coniequently  make  a  great  difference 
in  the  apparent  dichotomy  of  the  Moon.  1  heir  way  indeed  is  very 
rational  and  ingenious  ^  and  fuchasis  much  to  be  preferrd  before  the 
way  by  the  Horizontal  Parallax,  could  all  the  uncertainties  be  remov'd^ 
and  were  the  true  diftance  of  the  Moon  known. 

But  becaufe  we  find  by  the  Experiments  of  Vendiline^  Keinolditf^  &c. 
that  Obfcrvations  of  this  kind  are  very  uncertain  alfo :  It  were  to  be 
wiflit,  that  fuch  kind  of  Oblervations,  'made  at  two  very  diftant  ftati- 
ons,  were  promoted.  And  it  is  fo  much  the  more  defirabfe,  becaufe,  from 
what  I  have  now  fhewn  of  the  nature  of  the  Air,  it  is  evident,  that  the 
refraftion  may  be  very  much  greater  then  all  the  Aflronomers  hitherto 
have  imagined  it ;  And  confequently,  that  the  diflance  of  the  Moon,  and 
other  Planets ,  may  be  much  lefie  then  what  they  have  hitherto  made 
it 

For  firfl,  this  Inflexion,  \  have  here  propounded,  will  allow  the  fha- 
dow  of  the  Earth  to  be  much  fhorter  then  it  can  be  made  by  the  other 
Hypothep  of  refradion,  and  confequently,  the  Moon  will  not  fufFer  an 
Eclipfe,  unleis  it  comes  very  much  nearer  the  Earth  then  the  Aflronomers 
hitherto  have  fuppofed  it. 

Secondly,  There  will  not  in  this  Hypothep  be  any  other  fhadow  of  the 
Earth,  fiich  as  K:e/>/er  fuppofes,  and  calls  the  Fenumbra^  which  is  the  fha- 
dow of  the  refrading  Atmojphere  ^  for  the  bending  of  the  Rays  being  al- 
together caus'd  by  Itipiiion^  as  I  have  already  Ihewn ,  all  that  part 
which  is  afcribed  by  Kephr^  and  others  after  him,  to  the  Penumbra^  or 
dark  part,  which  is  without  the  umbra  ttrrct^  does  clear  vanifh ,  for  iff 
this  Hypothep  there  is  no  refracting  furface  of  the  Air,  and  Confequently 
there  can  be  no  fhadows,  fiich  as  appear  in  the  ninth  Figure  of  the  57. 
Scheme^  whetelet  ABCD  reprefent  the  Earth,  and  EFGH  the  At- 
mojphere ^which.  according  to  Kepler s  fuppofition,is  like  a  Sphere  of  Water 
terminated  with  an  exaa  furface  EFGH,  let  the  lines  M  F,  LB,  ID, 
K  H,  reprefent  the  Rays  of  the  Sun ,  'tismanifeft,  that  all  the  Rayes  be- 
tween L  B,  and  I  D,  will  be  reflefted  by  the  furfaee  of  the  Earth 
BAD,  and  confequently,  the  conical  fpace  BOD  would  be  dark  and 
obfcure  ^  but,  fay  the  followers  of  Kepler^  the  Rays  between  M  F,  and 
L  B,  and  between  I D,  and  K  H,  falling  on  the  Atmojphere ,  are  rc- 
fraftcd,  both  at  their  ingrefs  and  egrcfs  out  of  the  Atmofihere^  nearer  to- 
wards the  Axis  of  the  fpserical  fhadow  C  O,  and  confequently,  inlighten 
a  great  part  of  that  former  dark  Cone,  and  fhorten,  and  contraft,  its  top 
to  N.  And  becaufe  of  this  Refleftion  of  thefe  Rays,  fay  they,  £here  is 
fuperinduc'd  another  fhellof  a  dark  Cone  FP  H,  whofeApexP  is  yet 
further  diflant  from  the  Earth :  By  this  Penumbra,  fay  they,  the  Moon 
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is  EcHpfed,  for  it  alwaycs  pafies  between  the  lines  i  2,  and 
3  4- 

To  which  I  fay,  That  if  the  Airbefuch,  as  I  have  newly  (hewn  k  to 
be,  and  confequently  caufe  fuchan  infieftion  of  the  Rays  that  fall  into 
it,  thofe  dark  Venumbrds  F  Y  Z  CL  H  X  VT ,  and  O  R  P  will  all  va- 
nifti.  For  if  we  fuppofe  the  Air  indefinitely  extended,  and  to  be  no 
where  bounded  with  a  determinate  refrafting  (urface,  as  I  have  ihewn 
it  uncapable  of  having,  from  the  nature  of  it  5  it  will  follow,  that  the 
Moon  will  no  where  be  totally  obfcured,  but  when  it  is  below  the  Apex 
N,  of  the  dark  blunt  Cone  of  the  Earth's  fliadowrNoWjfroni  the  fuppofi- 
tion,  that  the  Sun  is  diftant  about  feven  thoufand  Diameters,  the  point 
N,  according  to  calclilation,  being  not  above  twenty  five  terreftrial  Se- 
midiameters  from  the  Center  of  the  Earth :  It  follows,  that  whcnfoever 
the  Moon  cclipied  is  totally  darkned,  without  affording  any  kind  of 
light,  it  Tmi\  be  within  twenty  five  Semidiameters  of  the  Earth,  and  con- 
fequently much  lower  then  any  Aftronomers  have  hitherto  put  it. 

This  will  feem  much  more  conlbnant  to  the  reft  of  the  lecundary  Pla- 
nets 5  for  the  higheft  of  Jupiter's  Moons  is  between  twenty  and  thirty 
Jovial  Semidiameters  diftant  from  the  Center  of  Jupiter  3  and  the  Moons 
of  Saturn  much  about  the  fame  number  o{Saturmal  Semidiameters  from 
the  Center  of  that  Planet. 

But  thefe  are  but  conjeftures  allb^and  muft  be  dctermin  d  by  fuch  kind 
of  Obfervations  as  I  have  newly  mention 'd. 

Nor  will  it  be  difficult,  by  this  Hypothejis^to(d\\Q  2\\thQ  appearances 
of  Eclipfes  of  the  Moon,  for  in  this  Hypothejis  alfo,  there  will  bc,on  each 
fide  of  the  fhadow  of  the  Earth,  a  Penumbra^  not  caus'd  by  the  Refracf i- 
on  of  the  Air,  as  in  the  Hypothejis  of  Kepler  5  but  by  the  faint  inlight- 
ning  of  it  by  the  Sun  :  For  if,  in  the  fixth  Figure^we  fuppofe  ESQ,,  and 
G  SR,to  be  the  Rays  that  terminate  the  ftiadowfrom  either  fide  of  the 
Earth  ,  E  S  CL  coming  from  the  upper  limb  of  the  Sun,  and  GSR  from 
the  under  5  it  will  follow,  that  the  fliadow  of  the  Earth,  within  thofe 
Rays,  that  is,  the  Cone  G  S  E,  will  be  totally  dark.  But  the  Sun  being 
not  a  point,  but  a  large  aretg.  of  light,  there  will  be  a  fccondary  dark 
Cone  of  IJiadow  E  P  G,  which  will  be  caus'd  by  the  earth's  hindring 
part  of  the  Rays  of  the  Sun  ii-om  falling  on  the  parts  G  P  R,  and  E  P 
of  which  halved  fhadow,  or  Venumbra^  that  part  will  appear  brighteft 
which  lyes  neareft  the  terminating  Rayes  G  P,  and  E  P,  and  thofe  dar- 
ker that  lye  neareft  to  G  S,  and  E  S  ;  when  therefore  the  Moon  ap- 
pears quite  dark  in  the  middle  of  the  Eclipfe,ftie  muft  be  below  S,that  is, 
between  S  and  F  5  when  (he  appears  lighter  near  the  middle  of  the 
Ecliple,  fherauft  pals  ibme  where  between  R  CLand  S^  and  when  Ihe 
is  alike  light  through  the  whole  Eclypfe,  fbemuft  pafs  between  RQ., 
and  P. 
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Obfcrv.  LIX.  Of  multitudes  cf  [mail  Scars  difcomrahk  ly  the 
Telcfcope. 

HAvingjin  thelaft  Obfervatioti,  premised  fome  particulars  obfervable 
in  the  medrn^n ^through  which  we  muft  look  upon  Cttlefiial Ohjecks, 
I  ihall  here  add  one  Obfcrvation  of  the  Bodies  themfclves.5  and  for  a 
fiecimen  I  have  made  choice  of  thtPkiades^  orfevcn  Stars,  commonly  ft) 
called  (  though  in  our  time  and  Climate  there  appear  no  more  then  fix 
to  the  naked  eye  )  and  this  I  did  the  rather,  becaufe  the  defcrvedly  fa- 
mous Galileo^  having  publilht  a  Picture  of  this  Aficrifme^  was  able,  it 
feems,  with  his  Glafs  to  difcover  no  more  then  thirty  fix,  whereas  with  a 
pretty  good  twelve  foot  Telefcope^y  which  I  drew  this     Ic&mjm^l  could 
very  plainly  difcover  feventy  eight,  placed  in  the  order  they  are  ranged 
in  the  Figure ,  and  of  as  many  difiering  Magnitudes  as  the  AfierisJ^s^ 
wherewith  they  are  Marked,  do  fpccifie  5  there  being  no  lefs  then  four- 
teen feveral  Magnitudes  of  thofe  Stars,  which  arc  comprised  within  the 
draught,  the  biggeft  whereof  is  not  accounted  greater  then  one  of  the 
third  Magnitude ,  and  indeed  that  account  is  much  too  big,i£  it  be  com- 
pared with  other  Stars  of  the  third  Magnitude,  efpecially  by  the  help  of 
a  Tekfiope  ^  for  then  by  it  may  be  perceived,  that  its  fplendor^  to  the  na- 
ked eye,  may  be  fomewhat  augmented  by  the  three  Krtle  Stars  immedi- 
ately above  it,  which  are  nearadjoyningto  it.  The  Tciejccfe  alfo  difco- 
vers  a  great  variety,  even  in  the  bigneft  of  thole,  commonly  reckon'd,  oi 
the  firft,  fecond,  third,  fourth,  fifth,  and  fixtb  Magnitude  5  fo  that  ftiould 
they  be  diftinguifli'd  thereby,  thofe  fix  Magnitudes  would,  at  |caf>,  sf- 
ford  no  left  then  thrice  that  number  of  Magnitudes,  plainly  enough  di- 
ftinguifhable  by  their  Magnitude,  and  brightncfe  5  fo  that  a  good  twelve 
foot  Glafs  would  afford  us  no  lefe  then  twenty  five  feveral  Magnitudes. 
Norare  thefeall,  but  a  lon^r  Glafs  does  yet  further,  both  more  nicely 
diftinguifti  the  Magnitudes  m  thole  already  noted,  and  alfo  difcover  fe- 
veral other  of  fiiialler  Magnitudes,  not  difccrnable  by  the  twelve  foot 
Glafs;  Thus  have  I  been  able,  with  &  good  thirty  fix  foot  Glafs,  to  difco- 
ver many  more  Stars  in  the  Pleiades  then  are  here  delineated,  and  thole 
of  three  or  fourdiftinft  Magnitudes  lefs  then  any  of  thofe  fpotsof  the 
fourteenth  Magnitude.    And  by  the  twinkling  of  divers  other  places  of 
this  Aflerifm^  when  the  Sky  was  very  clear,  I  am  apt  to  think,  that  with 
longer  Glafies,  or  fuch  as  would  bear  a  bigger  apettHre,  there  might  be 
difcovercd  multitudes  of  other  Iball  Stars,  yet  inconfpicuous.  And  in- 
deed, for  the  difcovery  of  fmall  Stats,  thic  bigger  the  aperture  be,  the 
better  adapted  is  the  Glafs  5  for  though  perhaps  it  does  make  the  feveral 
Ipecks  more  radiant,  and  glaring,  yet  by  that  means,  uniting  more  Rays 
very  near  to  one  point,  it  does  make  many  of  thofe  radiant  points  confpi- 
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cuous,  which,  by  putting  on  a  le^oiperWre,  may  be  found  to  vaniflij 
and  therefore,  both  for  the  difcovery  of  the  fixt  Star,  and  for  finding  the 
Satellites  oi  Jupiter^  before  it  be  out  of  the  day,  or  twilight,  lalwayes 
leave  the  Objed-glafs  as  clear  without  any  aperture  as  I  can  ,  and  have 
thereby  been  able  to  difcover  the  Satellites  a  long  while  before  ^  I  was 
able  to  difcern  them,  when  the  fmaller  apertures  were  put  on  5  and  at  o- 
ther  timcsj  to  fee  multitudes  of  other  fmaller  Stars,  which  a  fmaller  aper- 
tnre  makes  to  difappear. 

In  that  notable  Ajierifm  alfo  of  the  Sword  of  Orion^  where  the  ingeni- 
ous Monfieur  Hugens  van  Zulichemhzs  difcovercd  only  three  little  Stars 
in  a  clufter,  1  have  with  a  thirty  fix  foot  Glafs,without  any  aperture  (the 
breadth  of  the  Glafs  being  about  fome  three  inches  and  a  half  )dircover  d 
five,  and  the  twinkling  of  divers  others  up  and  down  in  divers  parts 
that  (mall  milky  Cloud. 

So  that  'tis  not  unlikely,  but  that  the  meliorating  of  Telefiopes  will  af* 
ford  as  great  a  variety  of  new  Difcoveries  in  the  Heavens,  as  better  Mi- 
crofcopes  would  among  (mail  terrefbrial  Bodies,  and  both  would  give  us 
infinite  caufe,  more  and  more  to  admire  the  omnipotence  of  the  Crea- 
tor. 


Obferv.  LX.    Of  the  Moon. 

HAving  a  pretty  large  corner  of  the  Plate  for  the  (even  Starrs,  void, 
for  the  filling  it  up,  I  have  added  one  fmall  Specimen  of  the  ap- 
pearance of  the  parts  of  the  Moon,  by  delcribing  a  fmall  fpot  of  it,which5 
though  taken  notice  of,  both  by  the  Excellent  Hevelius^  and  called  Mons 
Olympus  ^though  I  think  fomewhat  improperly,  being  rather  a  vale)  and 
reprefented  by  the  Figure  X,of  the  38.  Scheme^  and  alio  by  the  Learn  d 
Riccioluf^  who  calls  it  Hipparchus^  and  dcfcribes  it  by  the  Figure  Y,  yet 
how  far  Ihort  both  of  them  come  of  the  truth,  may  be  fomewhat  per- 
ceived by  the  draught,  which  I  have  here  added  of  it,  in  the  Figure 
(  which  I  drew  by  a  thirty  foot  Glafs,  in  O&oher  1664.  juft  before  the 
Moon  was  half  inlightned)  but  much  better  by  the  Reader's  diligently 
obferving  it  himfelf,  at  a  convenient  time,  with  a  Glais  of  that  length, 
and  much  better  yet  with  one  of  threefcorc  foot  long  5  for  through  thefe 
it  appears  a  very  Ipacious  Vale,  incompafled  with  a  ridge  of  Hills,  not 
very  high  in  comparifonof  many  other  in  the  Moon,  nor  yet  very  fteep. 
The  Vale  it  felf  A  BCD,  is  much  of  the  figure  of  a  Pear,  and  from  ic- 
vcralappearancesof  it,  feems  to  be  fome  very  fruitful  place,  that  is,  co 
have  its  furface  all  covered  over  with  fome  kinds  of  vegetable  fubftan- 
ces  5  for  in  all  pofitions  of  the  light  on  it,  it  feems  to  give  a  much  fainter 
refleftion  then  the  more  barren  tops  of  the  incompaffing  Hills,  and  thofo 
a  much  fainter  then  divers  other  cragged,  chalky,  or  rocky  Motintains 
of  the  Moon.    So  that  I  am  not  unapt  to  think,  that  the  Vale  may  have 

Vegetables 
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Vegetables  analogus  to  our  Grafs,  Shrubs,  and  Trees  5  and  moft  of  thefc 
incoriipaffing  Hills  may  be  covered  with  lb  thin  a  vegetable  Coat,  as  we 
may  obferve  the  Hills  with  us  to  be,  fuch  as  the  fliort  Sheep  pafture  which 
covers  the  Hills  of  Salisbury  Plains. 

Up  and  down  in  feveral  parts  of  this  place  here  defcrib'd  f  as  there 
are  multitudes  in  other  places  all  over  the  furface  of  the  Moon  )  may 
be  perceived  feveral  kinds  of  pits,  which  are  fhap'd  almoft  likea  diOi, 
fome  bigger,  Ibme  lels,  fome  fhallower,  fbme  deeper,  that  is,  they  fcem 
to  be  a  hollow  He/;f///^^ere.  incompafled  with  a  round  rifing  bank,  as  if 
the  fubftance  in  the  middle  had  been  digg'd  up,  and  thrown  on  either 
fide.  Thefe  feem  to  me  to  have  been  the  effefts  of  fome  motions  within 
the  body  of  the  Moon,  analogus  to  our  Earthquakes,  by  the  eruption 
of  which,  as  it  has  thrown  up  a  brim,orridgejround  about,  higher  then 
the  Ambient  furface  of  the  Moon,  fo  has  it  left  a  hole,  or  depreffion,  in 
the  middle,  proportionably  lower ,  divers  places  refembling  fome  of 
ihefe,  I  have  oblerv'd  here  in  England^  on  the  tops  of  fome  Hills-,  which 
might  have  been  caus'd  by  fome  Earthquake  in  the  younger  dayes  of  the 
world.  But  that  which  does  moft  incline  me  to  this  belief,  is,  firft,  the 
generality  and  diverfity  of  the  Magnitude  of  thefe  pits  all  over  the  bo- 
dy of  the  Moon.  Next,  the  two  experimental  wayes,  by  which  I  have 
made  a  reprefentation  of  them. 

The  firft  was  with  a  very  foft  and  well  temper  d  mixture  of  Tobacco- 
pipe  clay  and  Water,  into  which,  if  Met  fall  any  heavy  body,  as  a  Bul- 
kt,  it  would  throw  up  the  mixture  round  the  place,  which  for  a  while 
would  make  a  reprefentation,  not  unlike  thefc  of  the  Moon  5  but  con- 
fidering  the  ftate  and  condition  of  the  Moon,  there  feems  not  any  proba- 
bility to  imagine,  that  it  fhould  proceed  from  any  caufe4»4%»/  to  this  5 
for  it  would  be  difficult  to  imagine  whence  thofe  bodies  ftiouldcome^ 
and  next,  how  the  fubftance  of  the  Moon  ftiould  be  fo  foft  5  but  if  a 
Bubble  be  blown  under  the  furface  of  it,  and  fufFer'd  to  rife,  and  break  ^ 
or  if  a  Bullet,  or  other  body,  fonkinit,  be  pull'd  out  from  it,  thefe  de> 
parting  bodies  leave  animpreflioiton  the  furface  of  the  mixture,  exacTdy 
like  thefe  of  the  Moon,  lave  that  thefe  alfo  quickly  fubfide  and  vanifti. 
But  the  fecond,  and  moft  notable,  reprefentation  was,  whatlobferv  d 
in  a  pot  of  boy  ling  Alabafter,  for  there  that  powder  bemg  by  the  erupti- 
on of  vapours  reduc  d  to  a  kind  of  fluid  confiftence,  if,whirft  it  boy  Is,  it 
be  gently  remov'd  bcfides  the  fire  ,  the  Alabafter  prefently  ceafing  to 
boyl,  the  whole  forface,  efpecially  that  where  fome  oi  the  laft  Bubbles 
have  rifen,  will  appear  all  over  covered  with  fmall  pits,  exaftly  ftiap'd 
like  thefe  of  the  Moon,  and  by  holding  a  lighted  Candle  in  a  large  dark 
Room;  in  divers  pofitions  to  this  furface,  you  may  exadly  reprefent  all 
the  Th£nomefja  of  thefe  pits  in  the  Moon^  according  as  they  are  more  or 
lifsinlightnedby  the  Sun. 

And  that  there  may  have  been  in  the  Moon  fome  foch  motion  as 
this,  which  may  have  made  thefe  pits ,  will  feem  the  more  probable^ 
if  we  fuppofe  it  like  our  Earth,  for  the  Earthquakes  here  with  us  feem 
to  proceed  from  fome  foch  caufe,  as  the  boyling  of  the  pot  of  Ala- 

K  k  2  bafter. 
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buffer  3  there  feeming  to  be  generated  in  the  Earth  from  fome  fubter- 
raneous  fires,  or  heat,  great  quantities  of  vapours,  that  is,  of  expan- 
ded aerial  fubltances,  which  not  prefently  finding  a  palfage  through  the 
ambient  parts  of  the  Earth,  do,  as  they  are  increafed  by  thefupplying 
and  generating  principles ,  and  thereby  (  having  not  fufficient  room  to 
expand  themfelves )  extreamly  condens'd ,  at  laft  overpower ,  with 
their  properties,  the  refiftenceof  the  incompafling  Earth,  and 

lifting  it  up,  or  cleaving  it,  andfo  (battering  of  the  parts  of  the  Earth 
above  it,  do  at  length,  where  they  find  the  parts  of  the  Earth  above  them 
moreloofe,  make  their  way  upwards,  and  carrying  a  great  part  of  the 
Earth  before  them,  not  only  raife  a  fmall  brim  round  about  the  placCjOut 
of  which  they  break  ,  but  for  the  moft  part  confiderable  high  Hills  and 
Mountains ,  and  when  they  break  from  under  the  Sea,  divers  times, 
mountainous  Iflands  j  this  feems  confirm  d  by  the  Vulcans  in  feveral 
placesof  the  Earth,  the  mouths  of  which,  for  the  moft  part,  arc  incom- 
pa0ed  with  a  Hill  of  a  confiderable  height,  and  the  tops  of  thofe  Hills, 
or  Mountains,  are  ufually  ftiap  d  very  much  like  thefe  pits,  or  dirties,  of 
the  Moon  .•  Inftances  of  this  we  have  in  the  defcriptions  of  ^tna  in  Si- 
cily ^  of  Hecla  in  Iceland^  of  Tcmrif  in  the  Canaries^  of  the  feveral  Vul- 
cans \x\  Nerp-Spain^  defcrib'd  by  Gage^  and  more  efpecially  in  the  erupti- 
on of  late  years  in  one  of  the  Canary  Illands.  In  all  of  which  there  is  not 
only  a  confiderable  high  Hill  raifed  about  the  mouth  of  the  Vulcan ,  but, 
Hke  the  fpots  of  the  Moon,  the  top  of  thofe  Hills  are  like  a  di(h,  or  ba- 
Ibn.  And  indeed,  if  one  attentively  confider  the  nature  of  the  thing, 
one  may  find  fufficient  reafon  to  judge ,  that  it  cannot  be  otherwife  ,  for 
thefe  eruptions,  whether  of  fire,  orfmoak,  alwayes  rayfing  great  quan- 
tities of  Earth  before  them,  niuft  neceflarily,  by  the  fall  of  thofe  parts 
on  either  fide,  raife  very  confiderable  heaps. 

Now,  both  from  the  figures  of  them ,  and  from  feveral  other  cir- 
cumftances,  thefe  pits  in  the  Moon  feem  to  have  been  generated 
much  after  the  fame  manner  that  the  holes  inAlabaftcr,  and  the  Vul- 
cans of  the  Earth  are  made.  For  firft,  it  is  not  improbable,  but  that 
the  fublhnce  of  the  Moon  may  be  very  much  like  that  of  our  Earth, 
that  is,  may  confift  of  an  earthy,  fandy,  or  rocky  fubftance,  in  feveral  of 
its  fuperficial  parts,  which  parts  being  agitated,  undermin'd,  or  heav'd 
up,  by  eruptions  of  vapours,  may  naturally  be  thrown  into.the  lame 
kind  of  figured  holes,  as  the  fmall  duft,  or  powder  of  Alabafter.  Next, 
it  is  not  improbable,  but  that  there  may  be  generated,  within  the  body 
of  the  Moon,  divers  fuch  kind  of  internal  fires  and  heats,  asmay  pro- 
duce fuch  Exhalations  ^  forfincewecan  plainly  enough  difcover  with  a 
Telefcope ,  that  there  are  multitudes  of  fuch  kind  of  eruptions  in  the 
body  of  the  Sun  it  felf,  which  is  accounted  the  moft  noble  T^ltherial  bo- 
dy, certainly  we  need  not  be  much  fcandaliz'd  at  fuch  kind  of  altera- 
tions, or  corruptions,  in  the  body  of  this  lower  and  left  confiderable 
part  of  the  univerfe,  the  Moon,  which  is  only  fecundary,  or  attendant, 
on  the  bigger,  and  more  confiderable  body  of  the  Earth.  Thirdly,  'tis 
not  unlikely,  but  that  foppofing  fuch  a  fandy  or  mouldring  fubftance  to 


MlCROGRAPHlA*  24$ 

be  there  found,  and  fuppofing  aifo  a  poflibility  of  the  generation  of  the 
internal  eJafiical  body  (  whether  you  will  call  it  air  or  vapours )  tis 
not  unlikely  I  fay,  but  that  there  is  in  the  Moon  a  principle  of  gravita- 
tion, fuch  as  in  the  Earth.  And  to  make  this  probable,  I  think,  we  need 
no  better  Argument,  then  the  roundnels,  or  globular  Figure  of  the  bo- 
dy of  the  Moon  it  felf,  which  we  may  perceive  very  plainly  by  the  Te- 
kfiope^  to  be  (bating  the  fmall  inequality  of  the  Hills  and  Vales  in  it, 
which  are  all  of  them  likewife  fhap'd,  or  levelled,  as  it  were,  toanfwer 
to  the  center  of  the  Moons  body  )  perfectly  of  a  Sphserical  figure,  that 
is,  allthe  parts  of  it  are  fo  rang  d  (bating  the  comparitively  fmall  rug- 
gednefs  of  the  Hills  and  Dales)  that  the  outmoft  bounds  of  them  are 
equally  diftant  from  the  Center  of  the  Moon,  and  confequently,  it  is 
exceedingly  probable  alfo,  that  they  are  equidiftant  from  the  Center  of 
gravitation  ^  and  indeed,  the  figure  of  the  fuperficial  parts  of  the  Moon 
are  fo  exaftly  fhnp'd,  according  as  they  Ihould  be,  fuppofing  it  had  a 
gravitating  principle  as  the  Earth  has,  that  even  the  figure  of  thofe 
parts  themielves  is  of  fufticient  efficacy  to  make  the  gravitation,  and  the 
other  two  llippofitions  probable :  fo  that  the  other  luppofitions  may  be 
rather  prov  d  by  this  confiderable  Circumftance,  or  Obfervation,  then 
this  fuppos'd  Explication  can  by  them ,  for  he  that  (hall  attentively 
obfervewich  an  excellent  7e/e/f<?;>e,  how  all  the  Circumftances,  notable  in 
the  ftiape  of  the  fuperficial  parts,  are,  as  it  were,  exaftly  adapted  to 
fuit  with  fuch  a  principle,wili,if  he  well  confiders  the  ufual  method  of  Na- 
ture in  its  other  proceedingSjfind  abundant  argument  to  believeitto  have 
really  there  alfo  fuch  a  principle^  for  I  could  never  ob(erve,among  all  the 
mountainous  or  prominent  parts  of  the  Moon  (  whereof  there  is  a  huge 
variety  )  that  any  one  part  of  it  was  plac'd  in  fuch  a  manner,that  if  there 
ftiould  be  a  gravitating,  or  attracting  principle  in  the  body  of  the  MooHj 
it  would  make  that  part  to  fall,  or  be  mov'd  out  of  its  vifible  pofture. 
Next,  the  (hape  and  pofition  of  the  parts  is  fuch,  that  they  all  (eem  put 
into  thofe  very  Ihapes  they  are  in  by  a  gravitating  power  .*  For  firft,there 
are  but  very  few  clifts,  or  very  fteep  declivities  in  the  afcent  of  thefe 
Mountains  5  for  befides  thofe  Mountains,  v/hich  are  by  Hevelius  call'd  the 
Apennifte  Mountains,  and  ibme  other,  which  fecm  to  border  on  the  Seas 
of  the  Moon,  and  thofe  only  upon  one  fide,  as  is  common  alfo  in  thole 
Hills  that  are  here  on  the  Earthy  there  are  very  few  that  (eemto  have 
very  fteep  afcents,  but,  for  the  moft  part,  they  are  made  very  round, 
and  much  refemble  the  make  of  the  Hills  and  Mountains  alfo  of  the 
Earth  ,  this  may  be  partly  perceived  by  the  Hills  incompaffing  this  Vale, 
which  I  have  here  defcrib'd  ,  and  as  on  the  Earth  alfo,  the  middle  moft 
of  thefe  Hills  feemsthe  higheft,  fo  is  it  obvious  alfo,  through  a  good  Te- 
lefiope^  in  thofo  of  the  Moon  5  the  Vales  alfo  in  many  are  much  flbap  d 
like  thofe  of  the  Earth,  and  I  am  apt  to  think,  that  could  we  look  upon 
the  Earth  fi-om  the  Moon,  with  a  good  Telefiope,  we  might  eafily  enough 
perceive  its  furface  to  be  very  much  like  that  of  the  Moon* 

Now  whereas  in  this  fmall  draught,  (as  there  would  be  multitudes  if 
the  whole  Moon  were  drawn  after  this  manner)  there  are  feveral  little 

Ebullitions, 
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Ebullitions,  or  Difties,  even  in  the  Vales  themfelvesjand  in  theincompaf- 
fing  Hills  alfo ,  this  will,  from  this  fuppoiition,  ("which  I  have,  I  think,  up- 
on very  good  reafon  taken  J  be  exceeding  eafily  explicable  5  for,  as  I 
have  feveral  times  alfo  oblerv'd,  in  the  furfacc  of  Alabafter  fo  ordered, 
as  I  before  dcfcrib'd,  fo  may  the  later  eruptions  of  vapours  be  even  in  the 
middle,  or  on  the  edges  of  the  former  ^  and  other  fucceeding  thefe  alfo 
in  time  may  be  in  the  middle  or  edges  of  thefe,  &c,  of  which  there  are 
Inftances  enough  in  divers  parts  of  the  body  of  the  Moon,  and  by  a 
boyling  pot  of  Alabafter  will  be  fufiiciently  excmplifi'd. 

To  conclude  therefore,  it  being  very  probable,  that  the  Moon  has  a 
principle  of  gravitation  ,  it  affords  an  excellent  diftinguiftiinglnftance 
in  the  fearch  after  the  caufe  of  gravitation,  or  attraction,  to  hint,  that  it 
does  not  depend  upon  the  diurnal  or  turbinated  motion  of  the  Earth,  as 
fome  have  fomewhat  inconfiderately  fuppofed  and  affirmed  it  to  do  ^  for 
if  the  Moon  has  an  attractive  principle,  whereby  it  is  not  only  (hap'd 
round  ,  but  does  firmly  contain  and  hold  all  its  parts  united,  though 
many  of  them  feem  as  loofe  as  the  (and  on  the  Earth,  and  that  the  Moon 
is  not  mov'd  about  its  Center  ^  then  certainly  the  turbination  cannot  be 
the  caufe  of  the  attradtion  of  the  Earth ,  and  therefore  fome  other 
principle  muft  be  thought  of,  that  will  agree  with  all  the  lecundary  as 
well  as  primary  Planets.  But  this,  I  confels,  is  but  a  probability,  and 
not  a  demonftration,  which  (from  any  Obfervation  yet  made  J  it  (eems 
hardly  capable  of^  though  how  fuccefsful  future  indeavours  (promoted 
by  the  meliorating  of  Glafles,  and  oblerving  particular  circumfrances) 
may  be  in  this,  or  any  other,  kind,  muft  be  with  patience  expected. 
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ments relating  thereto.  7.  Concerning  2  7 
the  diflolution  of  Bodies  in  Liquors. 
8.  Concerning  the  univerfality  of  this  28 
Principle ;  what  method  was  taken  in 
making  and  applying  experiments.  The 
explication 
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explication  of  filtration^  and  feveral 

29  other  Phaenomena  i,jHch  as  the  motion 
of  Bodies  on  the  firface  of  Liquor  s'^fe- 

30  veral  Experiments  mention  d  to  thk 
purpoJe.Of  the  height  to  which  the  wa- 
ter may  rife  in  thefe  Pipes-^anda  conje- 

31  d?«re  about  the  juices  of  Vegetables 
the  ufe  of  their  pores.  A  further  expli- 
cation of  Congruity.-Andan  attempt  of 
folving  the  Phaenomcna  of  the  firange 
Experiment  of  the  filpenjton  of  the 

32  Mercury  at  a  much  greater  height 
then  thirty  inches.  The  efficacy  of  im' 
mediate  contaB^  and  the  retyon  of  it. 

33  Obferv.7.  Of  Glafi drops. 

several  Experiments  ntade  with 

34  thefe  fmall  Bodies.  The  manner  of  the 
breaking  and flawingof  them^  expli' 

55  cated  by  Figures.  What  other  bodies 
T»ili  be  flawed  much  in  the  fame  man- 
ner :  fofne  Other  tryals^  and  a  defirip- 
tion  of  the  Drops  thetHfehes  :  fome 
cOHjeUures  at  the  caufe  of  the  Phse- 
nomcna  Jndeavoured  to  be  made  pro- 

36  babk  by  feveral  Arguments  and  Expe- 
riments. Experiment  of  the  expan- 
fion  of  Water  by  heat, and  Jhrint^ing  by 
cold  :  the  like  Proprieties  fupposd  in 

3  7  Glaf  drops ,  and  what  effeHs  proceed 
from  them  :  the  feven  Propofitions  on 
1»hich  the  conjeUures  are  grounded* 
Eocperiments  to  Jhew,  that  bodies  ex- 

38  pand  by  heat.  The  manner  of  making 

ihermometers,  and  the  Inftrument 

39  for  graduating  them.  The  manner  of 
graduating  them^  and  their  ufe  :  o- 
iher  Experiments  to  prove  the  cxpan- 

40  feon  of  bodies  by  heat.Fonr  experimen- 

tal Arguments  to  prove  the  expanfeon 
of  Gl^f  hy  heat :  further prov'd by  the 
Expert  tnent  of  boy  ling  Alabafter'j 
which  ff  explicated*  An  explication 
of  the  contra&ing  of  heated  Glafup- 
42  on  cooling.  An  explication  how  the 
parts  if  the  Glaf  become  bent  by  fitd' 
den  cold^andhottf  kfpt  from  extrica- 


ting themfehes  by  the  contignation  of 
the  GUpdrop  ,  which  is  further  ex- 
plicated by  another  Experiment  made 
with  a  hollow  Glaf  ball:  the  reafon  of^^ 
the  flying  afunder  of  the  parts  further 
explicated:  that  tis probable  thefe  bo- 
dies may  have  many  flaws,  though  not 
vifible^and  why  :  how  a  gradual  heat- 
ing and  cooling  does  put  the  parts  of  44 
Glafl,  and  other  hardned  bodies , 
into  a  loofer  texture. 

Obferv.8.  Of  Fiery  Sparks. 

The  occafion  and  manner  of  ma- 
king this  Experiment:  divers  Obfer-  .  « 
vations fet  down  in  order  to  the find- 
ing  out  thereafons  :  fome  conjeifures 
concerning  it,  which  are  endeavoured 
to  be  explicated  and  confirmed  by  fe- 
veral Experiments  and  Reafons :  the 
Hypothefis  a  little  further  explica- 
ted. Some  ohfervations  about  the 
Globular  Figure  :  and  an  Experiment 
of  reducingthe filings  of  Tin  or  Lead 
to  exaBly  round  Globules. 

Obferv,  9.  Of  F'antaftical  Colours. 

The  texture  of  Mukovy  Glafl-^  its 
Figures.'what  other  Bodies  are  li^e  it:  g 
that  it  exhibits  feveral  colours ,  and  ^ 
how:feveral  Ohfervations  and  Experi  - 
ments  about  thofi  colours  :  the  reafin 
why  on  this  occafion  the  nature  of  co-  49 
lours  is  inquir'd  into.  A  conje&ure  at 
the  reafon  of  thefe  colours  explicated  5*^ 
by  feveral  Experiments  and  Reafons  : 
Firji^  by  continual  cleaving  the  Body 
tiu  it  become  colhur  d.    Secondly,  by 
producing  all  kinds  of  colours  with 
two  flat  Plates  of  Glafl.    Thirdly,  by 
blowing  Gla^fo  thin  in  the  Lamp,  till 
it  produce  the  fame  efleU,  Fourthly, by  ^ 
doing  the  fame  with  Bubbles  of  di- 
vers other  tranlparent  Bodies:  the 
reafons  of  the  colours  en  muled  Steel, 
where  by  the  way  the  canfes  of  the  5^ 
hardning 


52  hardning  and  tempering  of  Steely 
endeavour  d  to  be  Jliewn  and  explica- 
ted by  feveral  Reafons  and  Experi- 
ments:  the  reafonof  the  colours  on 

53  Lcad^Brafs^^Copper,Siher^Slc.  other 
Injiances  of  fuch  colour  d  bodies  in 
animal  Jubjiances  :  feveral  other  di- 
fiinguifding  Ohfervati&ns.  Dcs Cartes 

54  Hypothens  of  Colours  examind.  An 
Hypothefis  for  the  explication  of 
light  by  motion ,  indeavoured  to  be 
explicated  afid  determined  by  feve- 

55  ral  Reafons  and  Experiments  :  three 
difiinguijking  Properties  of  the  moti- 
on  of  light,  ihe  dfjiinguifiwg  Proper- 
ties  of  a  trafparent  Medium  \^that 
there feems  to  he  no  Experiment  that 
proves  the  Inftantaneous  motion  of 

<7  l^gf^^  ]  rnanner  of  the  propagati- 
on  of  light  through  them.  Of  the  ho- 
mogcniety  and  hererogeniety  of 
tranjparent  Mediums  ^  andtn^hat  ef- 
fe&s  they  caufe  on  the  Rayes  of  light ^ 
explicated  by  a  Figure:  an  Exami- 

r3  nation  of  thercfra&ion  of  the  Rays 
by  a  "plain  Surface  ^  which  canfes  Co- 
lours. An  Examination  of  the  like  ef- 

^gfe&s produced  by  a  fpherical Surface  : 
the  ufe  that  may  be  made  of  thefe  Ex- 
periments 5  for  the  examination  of 
feveral  Hypothefes  of  Colours.  Des 

60  Cartes  Hypothefis  examin-d.  Some 

6 1  Difficulties  taken  notice  ef  in  it.  What 
feems  moji  likely  to  be  the  caufe  of  co- 
lour: that  propriety  is  indeavoured 

92  to  be  fhevpn  in  a  Glaf  ball:  that  the 
refle&ion  is  not  neceffary  to  produce 

63  Colours  nor  a  double  refiaSion  :  the 
Hypothefis^r^^;'  examined^both  in 

64  tht  pellucid  Medium  and  in  the  Eye. 
The  definitions  of  Colour s-^and  a fnr- 

65  ther  explication  and  examination  hf 

66  the  Proprieties  of  laminated  Bodies  5 

67  by  what  means  they  conduce  to  the 
production  of  Colours. 

Obferv.  10.  Of  Metalline  Colours. 

68  That  all  Colours feem  to  be  cansd  by 
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rcfra&ion.  An  Hypothefis  confonant 
hereunto  ^explicated  by  Figures.  Horo  69 
ftveral  Experiments  ,  of  the  Judden 
changing  of  Colours  by  Chymical  Li^ 
qtwrs^  may  be  hereby  explicated  :  how  70 
many  Wayes  jnch  Chymical  Liquors 
may  aher  the  colours  of  Bodies. 
Obje&ions  made  againfi  this  Hypo-  71 
thefis  of  two  colours  only  ^indeavour- 
ed to  be  anfiperd^  by  feveral  Reafens 
and  Experiments.    The  reafon  why  7- 
feme  Colours  are  capable  of  being  di- 
luted^others  not :  what  thofc  are:  that 
probably  the  particles  of  mofi  metaU 
line  Colours  are  tran^arent  5  for  this 
feveral  Arguments  and  Obfervations 
are  recited  :  how  Colours  become  in-  73 
capable  of  diluting  ,  explicated  by  a 
Similitude.  An  Injirument^  by  which  74 
one  and  the  fame  coloured  Liquor  at 
once  exhibited  all  the  degrees  of  co- 
lours between  the  paleji  yellow  and 
deepefired:  as  likewife  another  that 
exhibited  all  varieties  of  blues ;  fe- 
veral Experiments  try  d  with  thefe 
Boxes.  An  Obje&ion  drawn  from  the  75 
nature  of  Painters  colours  anjwered: 
that  diluting  and  whitening  a  colour 
are  different  operations  5   as  are 
deepening  and  blackening  :  tphy  Come 
nsay  he  diluted  by  grinding^  andfome 
other  by  being  tempered  tvithOyl: 
feveral  Experiments  for  the  explica-  76 
ting  of  feme  former  Ajjertions:  wfjy  77 
Painters  are  forced  to  make  ufe  of 
many  colours  :  what  thofe  colours  are  : 
and  how  mixt.  The  conclufion^  that  78 
mofi  coloured  Bodies  feem  to  confifl 
of  tranjparent  particles  :  that  all  co-  79 
lours  diffoluble  in  Liquors  are  capa- 
ble ef  diluting  :fbme  of  mixings  what 
a  firafige  variety  may  thereby  be  pro- 
duced. 


Obferv.  II. 
Sand. 


Of  the  Figures  of 


0/  thit  fubfiafnes  and  f'^ttpes  of  go 
L  1  common 
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common  dnd  other  Sands  :  a,  defcri- 
ption  of  a  very  [mall  Shell. 

8 1  Obferv.  12.  Of  Gravel  in  Urine. 

A  defer ipt ion  of  fitch  Gravely  and 

82  fome  tryals  made  with  it ,  and  eonje- 
&Hres  at  its  caufe. 

Obfer.  13.  Of  Diamonds  in  Flints. 

A  defer iption  and  examination  of 
fome  of  them  ^  explicated  further  by 

83  Cornifh  Diamonds  :  fever al  Ohferva^ 
tions  about  refeBion  and  refraUion  : 
and  fome  deduBions  therefrom  ,  as 
an  explication  of  whitenefi'^  that  the 
Air  has  a  Jironger  refleBion  then  Wa- 
fer.  How  feveral  Bodies  may  be  made 
transparent  :  an  explication  of  the 

g  5  Phenomena  (?/OculusMundi.  Of 
the  regular  Geometrical  Figures  of 
feveral  Bo  die  s  :  an  hypothetical  expli- 

Qy  cation  mentioned:  the  method  of  pro- 
fecuting  this  inquiry. 

gg   Obferv  14.  Of  frozen  Figur  e. 

The  Figures  of  hoar  Frofi^  and  the 
g^  Vortices  on  windows  :  feveral  Obfer- 
vations  on  the  branched  Figures  of 
Vrine  :  the  Figures  <?/  Flegulus  Mar- 
tisftellatus,  and  of  Fern.  OftheFi- 
<^2&**^^^     ^^0"^'  Of  frozen  water. 

Obferv.  15.  Of  Kettering  Stone. 

A  defer  ipt  ion  of  the  Figure  of  the 
Particles^  and  of  the  Pores  ^  and  of  the 
^5  Contexture.  Several  Obfervations  and 
p5  Confederations  thereupon  :  fome  Con- 
jettkres  about  the  medium  and  pro- 
97  pf^g^iJ^^     ^^S^^i  and  the  confeitution 
of  fiuid  and  tranfearent  Bodies,  Se- 
veral  Experiments  to  prove  the  po- 
roufete^  of  iMarbJe  ^  and  fome  other 
Stones.  An  account  of  fome  Experi- 
ments to  this  purpofe  madi  on  an 


Oculus  Mundi :  fome  other  Confide-  99 
rations  and  Experiments  about  the 
poroufnefiof  Bo  dies:  fome  other  Con-  |oo 
federations  about  the  propagation  of 
light  and  refraBion, 

Obferv.  16.  Of  Charcoal. 

Of  two  fort  of  Tores  to  be  found  iqi 
in  all  Woods  and  Vegetables the 

fejape  of  them  ^  the  number  ,  thicl{- 
nefe^  manner  and  ufe  of  thefe  Pores. 
An  explication  of  the  Phenomena  102 
of  Coals.  The  manner  of  charring 
Wood^  or  any  other  body.  What  part 
of  Wood  is  combufiible.  An  Hypo- 
thcfis  of  fere  explicated  in  twelve  ,0^ 
particulars  ,  wherein  the  ABion  of 
the  Air^  as  a  Menftruum,  in  the  dif- 

folution  of  all  fulphureous  bodies^  is 
very  particularly  explicated^  and  ic^ 

fome  other  Confederations  about  the 
Air  propofed:  the  examination  of 
a  piece  of  Lignum  foffile  fent  from 
Kome,  and  feme  Conclufeons  thence 
deducd. 

Obferv.  17.  Of  Wood,  and  other  107 
Bodies,  petrified. 

Several  Obfervations  of  divers 
kinds  of  thefefubfiances.A  more  par-  108 
ticular  examination  and  explicati- 
on of  one  very  notable  piece  of  petri- 
fied Wood  3  and  fome  ConjeBures  a- 
bout  the  caufe  of  thofe  produBions  : 
feveral  obfervations  made  on  ether 
petrifeed  Bodies^  as  shells^  &c.  And  j  jq 
feme  probable  Conclufeons  thence  de-  j  j  j 
ducd^  about  the  original  caufe  rfii2 
thofe  Bodies. 


Obferv.  1 8.  Of  the  Pores  of  Cork, 
and  other  Bodies. 


Several  obfervations  and  Confe- 
derations about  the  nature  of  Cor\:  ^ 
the  number  of  Pores  in  a  cubical 
Inchy 
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Inch^  and  feveralCoufiden 
11%  bout  Pores.    Several  Expt 


'ations  a- 

^  Dour  tores,    ^^ez/erai  Experiments 
and  Obfervations  about  the  nature 
of  Cork^:  the  Texture  and  Tores  of 
the  Pith  of  an  Elder ^  and  feveral  o- 
ther  Trees  :  of  the  Stalks  of  Bur- 
docks ^eafels^Daifiesf  arret  ^Eennel^ 
Il6  Ferne^Reeds^bcc.  of  the  frothy  tex- 
ture of  the  Pith  of  a  Feather :  fonte 
Conje&ures  about  the  probability  of 
values  in  thcfe  Pores.    Argued  alfo 
from  the  Phxncmena  of  the  fenfi- 
II J  ble  and  huwble  Plant :  jome  Objer- 
I20  vat  ions  on  vphich  are  inferted» 


121  Obferv.  19.    Of  a  Vegetable 

growing  on  blighted  Leaves. 

122  Several  Obfervations  and  Exa- 

123  minations  made  of  them:  feveral 
12/^  Conjtderations  about  fiontaneous 
12$  generation  ariftng  from  the  putre- 

fa&ion  of  Bodies, 

Obferv.  20.  Of  Blew  Mould  and 
Mulhromes. 

126  ihe  defcription  of  feveral  k^nds 
12  J  of  Moulds,  The  method  of  proceed- 
ing in  natural  Inquiries,  Several 
Confider ations  about  the-  nature  of 
Mould  and  Mujlwomes,  t.  That 
they  may  be producd  without  feed, 
1,  That  they  feem  to  have  none. 
9.  That  Salts^Q.  are  Jhap'd  into  as 

128  curious  figures  without  a  feed.  \.0f 
a  kind  of  MuJIirome  growing  in  a 
Candle  :  A  more  particular  explica- 
tion of  thk  laft  fort  of  Mufiromes. 

129  5*  Of  the  figure  and  manner  of  the 
produ^ion  of  petrified  Iceiclesfeve- 
ral  deduB  ions  from  thefi  Confider  a- 
tions^  about  the  nature  of  the  vege- 
tation of  Mould  and  Mujhromes, 


131 

132 


Obferv.  21.  Of  Mofs. 
The  defcription  of  feveral  forts  of 


Mofies'^  upon  thk  occafion  feveral 
ConjeBures^about  the  manner  of  the 
produBion  of  thefe  kinds  of  Bodies^ 
are  hinted^  and  fome  of  them  expli- 
cated by  a  Similitude  taken  from  4  ^33 
piece  of  Clockzwork^  Thevaji  diffe-  joa 
rence  of  the  bignefiof  vegetable  Bo- 
dies-^ and  the  probability  that  the 
leafi  may  comprehend  as  cttrious 
contrivances  as  thegrcatefl.  Ofmul-  135 
titudes  of  other  Moulds ^Mojjes^and 
Mufiromes ,  and  other  vegetating 
Principles^  in  Water ^  IVood^  &c. 

Obferv.  22.0fSponges,and  other 
fibrous  Bodies. 

Several  Obfervations  andConje- 
&ures  about  the  making  of  thefe  Bo- 
dies  ^  and  feveral  Hifiories  out  of 
Authors. Scarce  any  other  Body  hath  137 
fuch  a  texture '-i  the  fibrous  texture  138 
of  Leather^  Spunk^^  Sec.  (which are  1 39 
there  defcrib'd  )  come  nsarefl  to  it. 
That  upon  tryal  with  a  piece  of 
Spunge  and  Oyl  the  necejfity  of  re-  140 
fpiration  could  not  be  alter  d, 

Obferv.  23.  Of  the  Form  of  Sea- 
weed. 

From  the  curioufiy  fhdp'd  Sur- 
face of  thk  Sea-weed^  and  fome  0- 
thersjs  conje&uredthepojjibility  of  l^l 
multitudes  of  the  like, 

Obferv.  24.  Of  the  Surfaces  of 
fome  Leaves. 

The  defcription^  i.  Of  the  bald 
Surfaces  of  Leaves.  2.  Of  the  dow- 
ny Surfaces  of  feveral  others, 
3.  Ofthegummoffsexfudation,  ^^ia2 
fmall  tran^arent  Pearls^  difcovered  ^ 
with  a  Niicrofcope  in  feveral  0- 
thers.  An  Inflance  of  all  which  k 
afforded  in  a  Rofemary  Leaf 

Obferv. 


Tl 


Obfcrv.  25.    Of  the  ftinging 
Points  of  a  Nettle. 

defcription  of  the  Need/es  and 
feveral  other  contrivances  in  the  leaf 

t^^af  a  Nettle :  how  the  Jiinging pain  is 
created :  upon  this  feveral  confdera- 
ttQfis  about poyjoning  Darts  are  fet 
dowti.An  Experiment  ofktUing  Effs, 
and  Fifbes  rvitb Salt*  Some  conjeBures 
at  the  efficacy  of  Baths  5  the  u[e  that 
may  be  made  of  injeUing  into  the 

14$  Veins.  A  vtry  remarhable  Hijlory 
out  of  Bellonius  ^  and fome  Confide- 
rations  about  [latning  and  dying  of 
Bodies, 

Obferv.  26.  Of  Cowage. 

The  defcription  (fit  $ut  o/Parkin- 
14^  fon:  an  Experiment  made  of  it :  a  de- 
fcription,  and  feme  conjeUures  at  the 
eaufe  of  the  Phaenomena. 

Obfcrv.  27.  Of  the  Beard  of  a 
wild  Oat. 

147 

148  "^^^  defcription  of  its  Jhape  and 

1 49  p^^p^^ti^i '  the  manner  of  making  a 

150  Hygrofcope  wfVA  5  and  a  Conje- 
J  51  Uure  at  the  caujes  af  thefe  motions ^ 
I  j2  ^fidof  the  motions  of  the  Mufcles. 

Obferv.  28.  Of  the  Seeds  oiVe^ 
nice  Looking>glafs. 

if^     The  defcription  of  them, 

Obfer.  29.  Of  the  Seeds  of  Time. 

154  A  defcripioti  of  them.  A  digrejfton 
abettt  Natures  method, 

Obfcrv.  30.  Of  Poppy  Seeds. 

Iff     The   defcription  ami  ofe  of 
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Obfcrv.  31.  Of  Piirflane  Seeds.  1^6 

A  defcription  ofthefe  and  many 
other  Seeds. 


Obferv.  32.  Of  Hair. 


157 


The  defcription  of  feveral  forts  of  i 
Hair  ;  their  Figures  and  Textures : 
the  reafon  of  their  colours,  A  defcrtpti-  i  j.p 
OH  of  the  texture  of  the  skin  ^  and  of  j^q 
Spunky  and  Sponges  :  by  what  paf-  15  j 
fages  and  pores  of  the  s(in  tran/pira- 
tion  feems  to  be  made  Experiments 
to  prove  the  poroufnefs  of  the  skin  of 
Vegetables, 

Obferv.  33.  Of  the  Scales  of  ^ 
Soale. 

A  defcription  of  their  beauteous 
form. 

Obferv,  3  4.0f  the  Sting  of  a  Bee.  ,5^ 

A  defcription  of  its  Jhape ^  mechat 
nifme^  and  ufe, 

Obferv.  35.  Of  Feathers.  i6f 

166 

A  defcription  of  the  Jhape  and  cu-  j^j 
rious  contexture  of  Feathers  :  and 
fome  conjeUures  thereupon. 

Obfer.  3   Of  Peacocks  Feathers. 

A  defcription  of  their  curious  form  i^S 
and proprieties  ;  rvith  a  conjeBure  at  16^ 
the  caufe  of  their  variable  colours. 

Obfer.  37.  Of  theFeetof  Flyes, 
and  other  Infe<5ts. 

A  defcription  of  their  figme  mparts,  j  ^  q 
and  ufe  5  arid  fome  confiderations  j  7 1 
thereupon^ 

Obferv* 
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Obfcr.38.  of  the  Wings  of  Flycs 

^  ^     ^fter  what  manner ^and hove  fwift- 
7  ^  lythe  wings  of  Infers  move.   A  de. 
fcription  of  the  Pendulums  under  the 
J,  wings  ,  and  their  motion  :  the  floape 
and flruUure  of  the  parts  of the  wing. 

7T  Obfer.  39.  Of  the  Head  of  a  Fly. 

I.  AS  the  face  of  a  Drone-fly  is  no- 
thing almoft  but  eyes.  2.  Thofe  are 
7^  of  two  magnitudes.  5.  They  are 
Hemifpheresy  and  very  refl^Qtve  and 
fmootb.  j^.Some  direUed towards  eve- 
ry quarter.  5.  How  the  Fly  cleafi/es 
them. 6  Their  number.  7. Their  order  : 

77  divers  particulars  obfervd  inthedi/t 

78  fefling  ahead.  That  the fe  are  very 
probably  the  eyjs  of  the  Creature  5  ar* 
gued  from  fever al  Obfervations  and 

79  Experiments,  thai:  Crabs  ^  Lobfiers^ 
Shrimpj^feemto  be  water  InfeBs^and 
to  beframedmucb  like  Air  InfeUs. 

L  80  Several  Confi derations  about  their 
manner  of  vtfion, 

Obrer.40.Of  the  Teeth  of  a  Snail. 

181  Al  hrief  defcription  of  it. 

Obferv.  41.  Of  the  Eggs  of  Silk- 
worms. 

182  Several  Obfervables  aboat  the 
Eggs  of  InfeUsi 

183  Obferv.  42.  Of  a  blue  Fly. 

184  A  de fcription  of  its  outward  and 
inward parts.  Its  bardinefs  to  indure 

l8y  free^ng^and Jleeping  inSpirit  of  wine. 

Obferv-  49.  Of  a  water  Iufe<£l- 

\%6  A  de  fcription  of its Jbape,  tranfpa- 
rencyt  motion^  both  inteirnal  andpro^ 


grefftve^and transformation.  A  Hido'  187 
ry  (omewhat  Analogus  «W  oa^  oj 
Pifo.  Several  Obfervations  about  the  j 
various  wayes  of  the  generations  of 
InfeBs  :  by  what  means  they  aB  Jo  ^ 
feemingly  wifely  and  prudently  Seve^ 
ral  binaries  propounded.  Poflfcript, 
centaining  a  relation  of  another  very  j  ^  ^ 
odd  way  of  the  generation  of  InfeBs. 
An  Obfervation  about  the  fertility  of 
the  Earth  of  our  Climate  in  producing 
Infers,  and  of  divers  other  wayes     1 9  5 
their  generation. 

Obferv,  44.  Of  the  tufted  Gnat. 

Several  Obfervables  about  InfeBs^ 
and  a  mere  particular  de  fcription  of  194 
the  parts  of  this  Gnat. 

Ob.4$.Of  the  great  belly 'd  Gnat, 

A Jhort  de  fcription  of  it^ 

Obfer.  4^.  Of  a  white  Moth. 

A  defer iption  of  the  feathers  and 
wings  of  thiSy  and  fever  al  other  In- 
feHs.  Divers  Confiderations  abautthi 
wings,  and  the  flying  of  Infers  and 
Birds. 

Obf.  47.  Of  the  Shepherd  Spider. 

A  defcriptionof  its  Eyes.:  and  the 
fockets  of  its  long  legs:  andaConje^  199 
Hurc  of  the  mechanical  reafon  of  its 
fabriek  i  together  with  a  fuppoftion^ 
that  'tis  not  unlikely ^but  Spiders  may 
have  the  make  of  their  inward  parts 
exaHly  like  a  Crab ,  -which  may  be 
call'd  a  water  Spider. 

Obfer.48.  Of  the  hunting  Spider. 

A Jhort  de  fcription  of  it ;  to  which 
is  annex t  an  excellent  HiHory  of  it^ 
made  by  Mr*  Evelyn.  Some  further 
M  CR  Obfer- 
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iOi  Obftrvations  on  other  Spiders ,  and 
their  Webs ,  together  with  an  exami- 
nation of  a  rvhite  Suh fiance  flying  up 
and  down  in  the  Air  after  a  Fog, 


20 1 


Obier.49.  Of  an  Ant. 


That  all  finall  Bodies,  both  Vege- 
table and  Animal,  do  quickly  dry  and 
mtberJThe  befl  remedy  1  found  to  bin' 
der  it,and  to  make  the  Animal lyeftiU 

204  to  be  obferv'd.  Several  particulars  re- 
lated of  the  aBions  of  this  Creature ; 

20/  and  a  fhort  defer  iption  of  its  parts. 

Obf.  50.  Of  the  wandring  Mite. 

20^  A  defcription  of  this  Creature^  and 
of  another  very  fmall  one ,  rphieh  ufu- 

2O7  ^^^^  company.  A  ConjeBure  at 
the  original  of  Mites, 

Obfcrv.51.  Of  a  Crab-like  Infctft, 

ao8     ^  brief  defsr iption  ef  it. 

Obfcrv.  52.  Of  a  Book-worm. 

20  9  A  defcription  of  it  5  where  by  the 
fpay  is  inferted  a  digrejften,  experi- 
mentally explicating  the  Phsenorae- 

210  Da  of  Pearl.  A  con f  deration  of  its 
digefiive  faculty. 

Obferv.  53.  Of  a  Flea* 

21 1  A  fhort  defcription  of  it, 

Obfcrv.  S4«  Of  a  Loufe. 

412  A  defcription  of  its  parts  ^and  feme 
113  notable  circumjlances. 

Obfcrv.  5f.  Of  Mites. 

The  exceeding  fmalnej!  of  feme 
Mites^and  their  Eggs.  A  defcription 
:ti^^tbe  Mites  of  Cbeefe :  and  an  inti- 


mation of  the  variety  of  forms  in  other 
Mites ^  with  a  ConfeUure  at  the  tea»  21  f 
fen. 

Ob.  fd.  Of  fmall  Vine- Mites. 

A  defcription  of  them  j  aghefi  at 
their  original  ^  their  exceeding  fmal- 
nefs  compared  with  that  of  a  Wood-  2i<J 
loufe^from  wbtch  they  may  befuppes*d 
to  come. 

Obfcrv.  57.  Of  Vinegar-worms. 

A  dejertption  of  them,  with  foms  217 
conji derations  on  their  mQtions. 

Obf.  58.  Ofthe  Inflexion  of  the 
Rays  of  Light  in  the  Air. 

A  Jhort  rehear fal  of  feveralPhz-  218 
nomena.    An  attempt  to  explicate  219 
them.tbe  fuppofition  founded  on  two 
Trepofitions  5  both  which  are  indea- 
veured  to  be  made  out  by  feveral  Ex- 
periments.    What  den fity  and  rarity 
ts  in  re^eU  of  rejraUion:  the  rsfraBi- 
on  of  Spirit  of  Wine  compared  with 
that  ef  common  Water :  the  refraliion  ^ 
ef  Ice.  An  Experiment  of  making  an 
Vndulation  of  the  J{ays  by  the  mixing 
of  Liquors  of  differing  denfty.  The 
explication  of  inflection,  mecbani" 
cally  and  hypothetically :  what  Bodies 
have  (ueh  an  inflexion.  Several  Ex- 
periments to  Jhew  that  the  Air  has 
this  propriety  ^  that  si  proceeds  from  222 
the  differing  denfty  of  the  Air  :  that 
the  upper  and  under  part  of  the  Air 
are  of  differing  denfty  feme  Expert. 
ments  to  prove  this.  A  Tdble  of  the 
firength  of  the  fpring  of  the  Air ,  an- 
jwering  to  each  degree  of  extenfion  j 
when  firfl  made  ,  and  when  repeated.  234 
Another  Experiment  of  conipreffmg  225 
the  Air.  A  Table  of the  firength  of  the  2 
Air  5  anfwering  to  each  comprefften 
and  expanfion  3  from  which  the  height 
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i%y  of  the  Ait  may  hi  fuppos'd indefinite  s 
7  2%  to  rvhat degree  the  Air  is  rarif'd at 
any  dijlance  above  the  Surface  of  the 
Earth  :  hoWj  from  this.  Inflexion  is 
229  inferred  i  and  fever  al  Phenomena 
2,^0  explained.    That  the  Air  near  the 
Earth  is  compos  d of  parts  of  differing 
J  denjity  h  made  probable  by  fever  al 
Experiments  arid  obfervations  ;  hovQ 
this  propriety  produces  the  effeUs  of 
the  waving  and  dancing  of  Bodies  i 
and  of  the  tmnkling  of  the  Stars. 

233  Several  Phaenomena  explicated. 
Some  ^uaries  added. 

1 .  Whether  this  Principle  may  not 
be  madeufsof  for  perfetling  Optiek. 

234  Glajfes  ?  What  might  be  hoped  from 
it  if  it  were  to  be  done  r* 

2.  IVhether  from  this  Principle 
the  apparition  ef  fome  new  Start  may 
not  be  explicated^ 

3.  IVhether  the  height  of  the  Air 
may  be  defihd  by  it  ? 

4.  whether  there  may  not  fome- 
times  be  fo  great  a  dtfparity  of  den. 
fity  between  the  upper  and  under  parts 
of  the  Air^  as  to  make  a  tefleHing 
Surface  f 

f.  Whether f  if  fojhisrvill  not  ex- 
plicate  the  Ph^Enomena  of  the 
Clouds.  An  Experiment  to  this  pur- 
pofe  f 

116    7'  ^^^^^^^     K^y^^  fi^^ 

top  of  Mountains  are  not  bended  into 
Curve-lines  by  infleBiort?  An  Argu- 
ment for  itytaken  from  an  Experiment 
made  on  St.  Paul  /  Steeple. 

8.  Whether  the  diflance  of  the 
Planets  will  not  be  more  difficult  to 

2.^7  be  found ?  What  wayes  are mofl  like- 
ly  to  reUifie  the  diflance  of  the  Moon : 
the  way  of  fitting  Telefcopes  for 
fiicb  Obfervations.    How  to  make  the 

^  ^Obfervations^  and  how  from  them  to 
^  find  the  true  dijlance  of  the^Meonat 
any  time.  How  the  dijlance  oj  the  Sun 
may  be  found  by  two  Obfervators.Tbe 
way  by  the  Dicotomy  of  the  Moon  un- 


certain. That  the  dijlance  of  thB 
Moon  may  be  lefs  then  it  has  been 
hitherto  fuppos'd.  Kepler*/  Suppojiti- 
on  not  fo  probable ;  the  explication  of 
the  Phacnomena  by  another  Hypo- 
thefis* 

Obferv.        Of  the  fixt:  Stars* 

Of  the  multitudes  ef  Stars  difco. 
verable  by  the  Telcfcopc  ,  ami  the 
variety  of  their  magnitudes:  yS.  Stan 
dijlinguijht  in  the  P]eiades:^-6«^  there 
are  degrees  of bifftefs  even  in  the  Stars 
accounted  of  the  fame  magnitude :  tbs 
longer  the  Glares  are^  and  the  bigger 
apertures  they  will  indure ,  the  more 
fit  they  are  for  thefe  difcoveries :  that 
'tis  probable,  longer  Clajjes  would  yet 
make  greater  difcoveries.  5.  Stars 
difcoverdin  the  Galaxic  of  Orion'/ 
Sword. 

Obferv.  do.  Of  the  Moon. 

A  defer iptton  of  a  Vale  in  the 
Moon  5  what  call'd  by  HeveHus  and 
RicciohiSjAw^ how  defer ib'dby  them-, 
with  what  fubjlances  the  hills  of  the 
Moon  may  be  cover  d.  A  defcription 
of  the  pits  of  the  Moon ,  and  a  conje- 
Bure  at  their  cattfe :  two  Experiments 
that  make  it probable,  that  of  the  fur: 
faceofboyl*d  AlabaJIer  dujl  feeming 
the  mojl  likely  to  be  refemhled  by  eru- 
ptions of vapours  out  of  the  body  of  the 
Moon :  that  Earthquakes  feem  to  be 
generated  much  the  fame  way ,  and 
their  effeUs  feem  very  fimilar.  An  Ar* 
gumentthat  there  may  be  fuch  varia- 
tions in  the  Moon  ,  beeaufe  greater 
have  been  obferv  d  in  the  Swi.becaufe 
the  fubflance  of  the  Moon  and  Earth 
feem  much  alike:  and  beeaufe  'tis  pro- 
bable the  Moon  has  a  gravitating 
principle  :  this  is  argued  from  feveral 
particular  i,  Thereafonwhy  fever  al 
pits  are  one  imthin  another.  The  ufe 
that  may  be  made  of  this  Inflance  of 
a  gravity  in  the  Moon, 

ERRATA, 
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IN  the  Preface,  Page  7.  line  1 8.  read  feet :  line  24.  rrad  Gilhert,  Hatvy. 
Pagetj.lineult.  lead  lafle  :  p.i<i.li9.t.fmiiU  lens  ;1.  penult,  t.  that  proceeds  from  :  p.40.1.44.r.it>j&Mjo«: 
p.48.1.34.  r..6ro4(^f/2:  p.Jz.l*  39.deleif:p.  61.  I  j*.  x.ttxtter'drop :  p.  64.  l9.r .iu&ioH of  G  A  C  R :  l.Jf  r.  int. 
prefsioHSi  ft  96X^1,1.  compofe :  p.  100, 1,  li.  r.  Merfennus :  j^.io6l.2,t.extreamly  :  p.  iioM.  .as  :  l.it. 
t.ihofe :  ^.llxX.li.r.MironaHduSiWormius :  p.l  n.l.^.dclc  of:  p. 1 18.1.43,  dfelc  from:p.  i  io.l.i9.t.  fifth  place  : 
f.iSo,l.i9.t.  Serial  menfifUHm  ;p.  1^6.1.^9.1.  knem  hotv  :  p.i44.1».r.  partsofthe:  p.  147,1  36.  r. /poj^Vm: 
f.  iti.lAi.t.body  :  p  r6i  l.i7.  deleo«/>:  p.  i^tf.l.ti.r.it  :  1.  1 1. dele  the  Scniicoloo :  I  17.  t»  placet 
p.l67.1.40.r.it:p.i7'.l>8.r.<ii»i  jfr/J/ai't^e  :  p.  1 99.l.l7.t.and  au  ariific.  p.  H^.lulvt.  and  frmthe  : 
p,  til. I.  4.  uvbence  the  under  :  p.titk.lii.uohope .  f.i^Z.lAi.t.isHOtlefs:  f.i4o.\.i9,t.Mooa. 
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A. 

DVICE  toObfervers.  6; 
ANTS, 

Head  of,  adorn'd  with  two  pretty  jointed  Antennae. 

Jaws  of,  faw-like  and  indented  ibU. 
JDifFerent  Species  of,  ibid. 
Tail  of,  armM  with  a  Sting.  55 
Experiments  on  their  tenacioufnefs  of  Life.  ibid. 
Their  regular  Manner  of  Government  and  Induftry.  ibid» 
Conceal  themfelves  during  the  Winter  Seafon.       "  ibid. 
Eggs  of,  defcrib'd.  ibid. 
Plroduce  little  Worms  or  Maggots  which  turn 
into  Aurelias  ibid. 
Their  paternal  Cai-e  for  their  Young  when  in  the  Nymph 
or  Chryfalis  State.  56 
Carry  their  Chryfales  about  in  their  Mouths.  ibid. 

APIARIUM  MARINUM,  48 

Account  of,  from  Pifo.  49  188 

Queries  concernmg,  by  Dr.  Hooke.  ibid. 

ART,  its  Imperfeftions  ftiewn. 
In  the  Point  of  a  Needle.  i  i 

Edge  of  a  Razor.  2  4 

Compared  with  the  Works  of  Nature.  1,  4  1^5 

B. 

BALANCES,  or  Poifes,  to  tjie  Wings  of  Flies,  very  necef- 

fary  for  their  Flight.  40  17% 

BEARD  of  a  wild  Oat,  23  147 

Appeared  by  the  Microfcope  like  a  twifted  Withe,  ibid. 
Adorn*d  with  many  Ridges  thick  befet  with  Prickles  like 
the  Quills  of  a  Porcupine.  ibid. 
Hygrometer  made  of.  24  149 
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Mov'd  by  the  leaft  Alteration  tf  the  Air  either  as  to 
Moifture  or  Drynefs.  tiU, 

Us'd  by  Jugglers  to  (hew  Tricks.  iiiif. 
BEE,  Sting  of. 

Appears  to  be  a  Sheath  containing  a  Dart  within  it.  30 

The  Point  of  the  Dart  arm'd  with  Thorns  or  Hooks.  3 1 

iDefcription  of,  from  the  Micro/cope  made  eafy.  ihid. 

Sag  of  Poifon  at  the  Bottom  of.  ibid. 

Millake  in  relation  thereto.  ibid. 
BLOOD-VESSELS, 

Difpers*d  all  over  the  Skin,  and  even  into  the  Cutlcula. 

63 

In  the  Inteftincs  of  a  Fly.  39 
BUGS, 

Bite  of,  fomewhat  poifonous.  62 
Have  a  very  fcetid,  naufeous  Smell  63 
Drive  away  Fleas.  ibid. 


CARTER  SPIDER,  wid.  Spider, 
CHARCOAL* 

Wh^n  broken  exhibits  a  Multitude  of  very  minute  Pores. 

CHEESE-MITE,  <vid.  Mite. 

CLOTH-WORM,  or  Cloaths  Moth  defcribM.  58 
Suppos'd  by  Dr.  Hooke  to  be  the  Creature  that  eats 
Holes  in  the  Covers  of  Books.  ibid. 
Is  the  Creature  that  eats  woollen  Cloth,  according  to 
Mr.  Albin.  ibid, 
CORK, 

The  Contexture  of,  i6 
Cellular  and  porous  like  a  Honey- 
Comb,  ibid. 
The  Lightnefs  of  it,  accounted  for,  ibid. 
Account  of  its  Produftion.  ibid. 

of  the  Manner  of  preparing  it.  1 7 

Pores  of,  run  tranfverfe  ibid. 
The  Strudlure  of  many  Vegetables  fimilar  to  that  of 
Cork.  ihid. 
CORNISH  DIAMONDS. 

Grow  in  Rocks  in  the  Manner  as  the  Chryftals  in  Flints,  8 
The  Refleftions  of  Light  from  the  inner  Surfaces  the 
ftrongeft.  ihid. 
A  double  Retradlion  from  the  internal  Surfaces.  ibid. 
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COUHAGE,  or  Cow-iich, 

Pods  of,  cover'd  with  brown  Hairs  or  Down.  50 
The  Down  examined  by  the  Microfcope  appears 
like  flender  Needles,    having  many  minute 
Spiculae  on  the  Sides,  pointing  backwards  like 
the  Beard  of  a  Javelin  or  Dart.  ibid. 
Some  of  the  Species  of  Phafioli  have  their  Pods  cover'd 
with  brown  Hairs  fimilar  to  thofe  of  the  Couhage.  ibid* 
CRAB-LIKE  INSECT,  -vid.  Insect. 

D. 

DEITY,  Power  of,  exemplify *d  in  his  minuteft  Works.  7 
Adoration  of,  ought  always  to  be  the  Refult  of  our 
Difcoveries.  65 
DISCOVERIES,  many  owing  to  Accident.  7 
DRONE-FLY, 

Eyes  of,  36 
composed  of  prodigious  Numbers  ofHemifpheres, 
each  fuppos'd  to  have  a  Cornea,  Retina,  and 
every  Thing  limilar  to  the  Eyes  of  i^irger 
Creatures.  ibid, 

E. 

EELS, 

In  Vinegar,  45 
Progreffive  Motion  of,  extremely  flow.  46 
Experiments  on,  by  Dr.  Potver.  ibid, 
by  Dr.  Miles.  ibid, 
by  Dr.  Hooke.  ibid. 
Iti  four  Pafte,  much  like  thofe  in  Vinegar.  ibid. 
EGGS, 

Of  a  Silk-worm,  'vid.  Silk^worm. 

Of  Infefts,  as  various  as  thofe  of  Birds.  42 
Of  Spiders,  depolited  in  Bags  of  Silk.  ca 

EMMET,  Ant. 

EYES, 

Of  a  Fly,  Fly, 

Of  a  Drone,  ^  35 

Of  a  Dragon-Fly,  'vid.  L  i  b  e  l  l  a" 
Of  a  Silk- worm.  37 
Of  a  Beetle.  /^/^. 
Of  large  Animals  multiply 'd  as  it  were  by  Motion. 

Of  cruftaceous  Water  Anhnals  lefs  pearlM  but  a  little 
moveable.  /^/^^ 
Of  fome  Animals  have  a  Radiation  in  the  Dark,  ibid. 
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Of  a  Mole,  capable  of  being  withdrawn  into  the  Head. 

ibid. 

Of  Snails,  plac  d  at  the  Ends  of  their  Horns,  ibid. 

Of  the  Camelion,  turn  backwards.  ibid. 

Of  a  Man,  why  they  do  not  fee  Objcfts  double,  ibid. 

Of  the  Carter,  or  long  leg'd  Spiderj 
Situated  on  its  Back,  5  z 

Not  moveable.  ibid. 

Of  a  Flea,  furrounded  with  a  glittering  green  Iris,  like 
thofe  of  a  Car,  6 1 

F. 

FEATHER. 

Of  a  Goofe,  Contexture  of,  32  165 

Downy  Parts  of,  defcribM,  ibid, 

Conftituent  Parts  of,  elaftic.  33 

Suppofed  impervious  to  Air.  ibid* 

Of  a  Peacock, 

Strudure  of  defcribM.  ibid.  167 

Beautiful  Colours  in,  accounted  for.  ibid. 

FfeRisr, 

Branches  of,  like  the  Configurations  of  frozen  Urine.  1 2  90 
Supposed  to  have  no  Seeds,  by  Dr.  Hooke.  ibid. 
That  Suppofition  found  to  be  a  Millakc.  ibid. 
FLEAS, 

Body  of,  cover'd  with  Scales  curioufly  jointed  and  ex- 

quifitely  polifti'd.  61  2 10 

Necks  of,  arch'd  and  jointed  much  like  the  Tale  of  a 

Lobfter.  ibid. 
Scales  of,  have  each  one  Row  of  Briftles  like  the  Quills 

of  a  Porcupine  along  the  Middle  of  it.  ibid. 
Eyes  of,  black,  encompafs*d  with  a  green  glittering  Iris 

like  the  Eyes  of  a  Cat.  ibid. 
Probofcis  of.  ibid. 
Legs  of,  their  curious  Stru£lure.  ibid. 

The  like  not  difcover'd  in  any  other  Animal.  ibid. 

Excellently  fitted  for  its  Efcapc.  ibid. 
Feet  of,  arm'd  with  hook*d  Claws  or  Talons.  ibid. 
Eggs  of,  cemented  at  the  Roots  of  the  Hair.  62 

Produce  a  fmall  whitifli  Worm  or  Maggot.  ibid. 
Undergo  the  fame  Changes   with  Flies,  Butterflies, 

Moths,  &c.  ibid. 
Inftances  of  their  great  Strength  and  Agility.  ibid. 
Methods  of  deftroying  them.  63 
Driven  away  by  Bugs.  ibid. 
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FLINTS, 

Diamonds  or  Chryftals  found  in  the  Cavities  of.  8  82 

Caft  Befledions  partly  from  without  and  pardy  from 
within  the  Surfece.  ibid. 
Too  fmall  for  any  certain  Experiments  to  be  made 
on.  ibid. 

FLY, 

Foot  of,  defcrib*d.  34  169 

Has  a  Kind  of  Spunges,  by  the  Means  of  which  it 
can  adhere  to  hard  and  itppery  Bodies,  ibid. 
The  Spunges  thick  fet  at  the  Bottom  with  ftrong 
Briftles  or  Hooks.  ibid. 
Surrounded  with  foft  Hairs  ibid. 
Eye  of. 

Composed  of  many  Hemifpheres  each  of  which  re- 

fleftcd  the  Image  of  a  Windaw.  35  175 

Wing  of,  3  J,  40  172 

Composed  of  a  thin  filmy  Sublbnce.  35 

This  Film  extended  out  and  ftrengthen'd  by  ftrong 
bony  Ribs.  ibid. 

Cover'd  all  over  with  innumerable  fmall  Hairs,  ibid. 

Vibrations  in,  computed,  40  173 

Suppofed  to  be  the  fwifteft  Vibrations  in  Nature. 

ibid. 

Horns  of,  38 
Probofcis  of,  ibid. 
Smellers  or  Feelers  of,  -39 
Tail  of,  thick  fet  with  ftrong  Briftles,  ibid. 
Blood  Veflels  in  the  Inteftines  of,  ibid. 
Its  extreme  Agility  and  Sagacity  to  be  obferv'd.  ibid. 
Cannot  fly  fteadily  if  depriv*d  of  its  Balances.  40  173 

G. 

GLOBULES,  Combinations  of,  9  85 

May  produce  all  the  Variety  of  Figures  that  can  be 
fuppos'd  to  be  made  out  of  equilateral  Triangles. 

ibid. 

Inftances  of  them.  ibid. 
May  produce  the  Chryftalization  of  Salts.  ibid. 
Struck  with  a  Flint  and  Steel.  5  44 

Of  Lead  and  Tin,  to  make.  ibid.  47 

GNAT, 

Lays  its  Spawn  in  the  Water.  47  187 

Produces  Imall  reddift  Maggots  which  change  to  the 
Nyniphaj  Vermiculi.  ibid. 
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Nympha  Vcrmiculu?,  dcfcribM.  ibid. 

Changes  into  the  Nympha.  48 

Nympha  or  Aurelia  defcribM.  ibid. 

Turns  into  the  Gnat.  ibid. 

In  its  perfecl  State  defcrib'd.  49  193 

Male  has  two  fine  Tufts  of  Hair  on  its  Forehead.  ibid. 
Its  Probofcis  contains  four  Darts  like   the  Sting  of  a 

Bee.  ibid. 

Wings  of,  50  195 

Sucks  the  Blood  not  out  of  Anger  or  Enmity,  but  to 

fatisfy  its  Hunger.  ibid. 


K. 

HAIRS, 

Of  a  Hog,  6  157 

Prifmatical  with  round  angles.  ibid. 

Without  Pores.  ibid. 

Of  a  Cat, 

Have  a  large  Pith  but  no  Pores  that  could  be  dif- 

cover'd.  ibid. 
Of  a  Horfe, 

Cylindrical  and  pithy,  ibid. 

Human,  almoft  round.  ibid. 

Solid  Cylinders  according  to  I>r.  Hooke.  ibid. 

Hollow,  according  to  Dr.  PonAier.  ibid. 

Roots  of,  tapering  like  a  Parfnep.  ibij. 
No  Filaments  from,  like  thole  from  the  Roots  of 

Plants  to  be  found.  ibid. 

Vary  according  to  the  Parts  they  are  taken  fronx  7 

Of  Animals,  tubular  according  to  Malpighi.  6 

Of  an  Indian  Deer,  7  158 

Extremely  tapering.  ibid. 

To  the  Eye  like  a  Thread  of  coarfe  Canvas  newly 

unraveird.  ibid. 
In  the  Microfcope  appeared  perforated  from  Side  to 

Side  like  Coral.  ibid. 

Has  no  Pores  longitudinally.  ibid. 
Of  a  Moufe, 

Have  fpiral  Lines  running  from  the  Bottom  to  the 

Top.  ibid, 

HUMBLE  PLANT,  vid.  Sensible  Plant. 

HUNTING  SPIDER,  vid.  Spider. 
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HYGROMETER. 

Made  of  the  Beard  of  the  Wild-Oat  24,  149 

of  Cat-gut,  twiftedCord,  dsfr.  to, 
of  the  Beards  of  the  Geraniunr.  ihd, 

I. 

ICE, 

On  Water,  in  many  thin  Lamina?.  1 2  92 

LaminsB  of,  figured  like  Herring  Bones  or  the  Branches 
of  Fern.  iifitf. 
Exposed  to  freeze  on  a  Marble,  exhibited  many  Fi- 
gures like  Feathers.  ilia. 
On  Urine,  'viii.  Urine. 
IMAGES,  reflefted  from  the  Eye  of  a  Drone  3;  175 

INSECT, 

Crab -like.  57  207 

Hatched  on  a  Vine,  60  215 

Covered  with  a  fcaly  Husk  like  the  Wood-loufe. 

Suppob'd  by  Dr.  Hooke  to  be  really  young  Wood-lice. 

ihid. 

Size  of,  compar'd  with  that  of  a  full  grown  Wood- 
loufe.  ihid. 

K. 

KETTERING  STONE, 

Compos'd  of  minute  Globular  Bodies.  13  93 

Appear'd  thro'  the  Microfcope  like  the  Ovary  or  hard 

Row  of  fome  Fifh.  ilfid. 
The  Globules  fo  firmly  united  as  not  to  be  feparated 

without  breaking.  i6id. 
Each  Globule  compos'd  of  two  Subftances  furrounding 

each  other  like  the  White  and  Yolk  of  an  Egg.  ihid. 
Harder  than  Free-Hone,  but  pervious  to  Air  and  Water. 

iifid. 


LAWN,  2,  22  5 

Appears  thro'  the  Microfcope  like  a  Lattice  Window.    2  c 
LEAD,  ' 
Globules  of,  J  47 

To  make.  ihJd. 
To  be  produc'd  from  red  Wafers  by  burning  at  a 
Candle.  ihid. 
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LEAVES  of  Plants, 

Moft  of  them  cover'd  with  a  Down  or  Hair.  22  141 

Many  have  fliarp  Needles  on  their  Surfaces,  as  the  fting- 
ing  Nettle.  ibid. 
Of  Clivers  have  Hooks  like  Cats  Claws.  ihid, 

LIBELLA,  or  Dragon  Fly, 

Eye  of,  36 
Number  of  Lenfes  in,  computed  by  Mr.  Leewwenhoek. 

ibid, 

LOUSE,  defcrib'd  63  211 

Has  no  Mouth  that  opens,  according  to  S-wammerdam.  ib. 
Eyes  of, 

PlacM  where  the  Ears  of  other  Creatures  ftand.  ibid. 
Legs  of,  much  like  thofe  of  a  Lobfter  or  Crab.  64 
The  Liver  or  Pancreas,  not  moving  in  one  that  had 

faded  for  fome  time.  ibid. 
Anus  of.  ibid. 
Heart  of.  ibid. 
Pioceeds  from  Parents  of  its  own  kind,  and  not  from 

Juices  in  the  human  Body.  ibid. 
Male  arm'd  with  a  Sting  in  its  Tail,  the  Female  not.  65 
Stings  only  when  ill  treated.  ibid, 

M. 

MISTAKES,  of  great  Men  fliould  make  us  cautious  of 
giving  our  Opinion  without  having  examin*d  fully.  1 2 
MITES, 

Wandering,  fo  call'd  from  being  found  wandring  to  and 

fro  over  Glafs-Windows,  Walls,  ^c.  56  205 

Defcription  of.  ibid. 

Supposed  by  Dr.  Hooke  to  be  the  wandering  Parents  of 
the  Cheefe  Mite.  57 
In  Cheefe,  defcrib'd,  59  213 

Mouth  of,  red  withinfide.  ibid. 

Chew  the  Cud.  ibid. 

Legs  of,  fome  placed  forwards,  others  backwards. /^/V. 
Many  various  kinds  of^  ibid. 
Very  voracious.  ibid. 
MOTH,  white-feather-wing'd.  51  195 

Wings  of,  each  confifting  of  two  long  flender  Feathers 

like  thofe  in  the  Wings  of  Birds.  ibid. 
Body  of,  cover'd  with  a  crufted  but  tender  Shell,  ibid. 
Grey  plum'd,  has  eight  or  ten  Divifions.  ibid. 
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MOULDINESS, 

On  Leather.  ^  19  125 

A  Number  of  minute  Vegetables  bearing  Balls  almoft 
like  Muihrooms.  ibid. 

On  many  different  Bodies  and  at  diiFerent  Seafons  of  the 
Year.  ibid. 

Of  various  Forms.  ibid. 

Thefe  and  Muflirooms,  accordir^  to  Dr.  Hooke,  pro- 
duced from  Putrefaction  without  Seeds.  ibid.  127 
MUSHROOMS, 

Supposed  by  our  Author  not  to  bear  Seed.  ibid. 

Seeds  of,  may  be  found  between  the  Gills  by  the  Af- 
fillance  of  a  good  Glafs.  ibid. 

N. 

NATURE,  Works  of. 

Admirable  for  their  Minutenefs.  7 

for  their  Variety.  1 2 
NEEDLE,  Point  of, 

Neareft  to  a  phyfical  Point.  i  i 
When  view*d  by  the  Micofcope  how  irregular  and  un- 
even, ibid.  2 
Many  vifible  Points  much  (harper.  ibid, 

O. 

OPIUM, 

What,  26 
Great  Virtues  of,  ibid. 
The  Knowledge  of,  probably  of  very  great  Antiquity,  ib. 
Mentioned  by  Homer  under  the  Name  of  Nepenthe,  ibid. 
The  diflblvM  Particles  of,  appeared  in  the  Microfcope  to 
be  fring'd  Globules.  27 
Sleeping  Quality  of,  accounted  for,  ibid. 


P. 

PAPER,  magnifyM  appeared  like  Shag- Cloth.  i  3 

PETRIFIED  WOOD, 

The  Pores  of,  larger  than  thofe  of  Charcoal.  1 5  107 

The  Parts  of,  not  differing  from  what  they  were  when 

Wood.  ibid. 

Weight  of,  ibid. 

Loft  nothing  of  its  Subftance  when  heated  red  hot.  16  108 

Bubbles  rais'd  in  by  Vinegar.  ibid. 
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PISMIRE,  W.  Ant. 

PRINTED  DOT  or  Tittle  viewed  by  the  Microfcope 

like  a  Splatch  of  London  Dirt.  t  3 

R. 

RA20R,  Edge  oU  i  4 

Seems  a  rough  Surface  of  an  unequal  Breadth.  thid. 
RIBBON,  wheafd  Taffety,  appeared  thro*  the  Microfcope 

like  Matting  for  Doors.  33  6 

Threads  of,  appeared  like  Ropes.  iiid. 
ROSE  LEAVES, 

A  curious  minute  Plant  on,  1$  121 

ComparM  with  the  large  Trees  in  Guinea  and  Brazil.  21  134 
ROSEMARY  LEAF, 

Surface  of,  appear*d  in  the  Microfcope  like  a  quilted  Bag 

of  green  Silk.  }i>id.  141 

S. 

SALTS, 

Chriftalizations  of,  fuppos'd  to  be  form'd  from  Combi- 
nations of  Globules.  9  85 
SANDS, 

Many  like  the  Chryftals  in  Flints.  8  79 

Not  form*d  by  the  Comminution  of  larger  chryftaline 
Bodies,  but  by  the  Coagulation  of  Water  or  fome 
other  Fluid.  ibid. 

In  general  only  fmall  Stones  or  Pebbles.  ibid. 

Different  according  to  the  Places  they  are  brought  from . 

ilfrdm 

White,  for  writing,  appear  like  tranfparent  Pieces  of 
Alium,  Sal  Gem,  or  Chryftal,  but  moHly  irregular. 

ibid. 

Black,  from  the  PT^eJl- Indies,  have  polifti'd  fhining  Sur- 
faces, ibid. 

Reddifli,  from  abroad  refemble  a  Jeweller's  Box  of 
Rubies,  i5tc.  Hid. 
SCALE, 

Of  a  Soal-filh.  29  162 

Of  a  Perch.  30 

SEA-MOSS,  13 

SEA-WEED, 

Contexture  of,  much  like  a  Honey  Comb.  2t  140 

The  Holes  in,  of  the  Form  of  the  Sole  of  a  round 
toed  Shoe,  each  befet  with  fmall  Thorns.  ibid. 
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SEEDS, 

Of  Mufhrooms  may  be  found  between  the  Gills.  19 
Of  the  Corn- Violet.  2> 
Cover'd  v;ith  a  tough  fhining  Skin  with  irregular  In- 
dentings  therein. 
Of  Thyme, 

Refemble  dry'd  Oranges  or  Lemons  both  in  Shape 
and  Colour. 
Of  Poppy, 

Appear  by  the  Microfcope  in  the  Form  of  a  Kidney, 
with  Hexagonal  and  Pentagonal  Indentings  all  over 
the  Surface.  26 
Of  Purflain, 

In  the  Form  of  the  Nautilus,  curPd  in  the  manner  of 
a  Spiral.  27 
Of  Scurvy  Grafs, 

Like  a  Porcelane  Shell. 
Of  Marjoram, 

Refemble  Olives.  ihid. 
Of  Carrot, 

Like  the  Cleft  of  a  Cocoa  Nut  Shell,  ibid. 
Of  Succory, 

Like  a  Quiver  of  Arrows.  '*^'"^* 
Of  Amaranthus, 

Reprefent  the  Eye.  ibid. 
Of  Onions  and  Leek, 

Granulated  like  Seal  Skin.  ihid. 
How  varioufly  guarded  by  Providence  from  Danger  and 

Deftruftion.  ibid. 
The  minuted,  even  thofe  that  can  be  difcover'd  only  by 

the  Microfcope  fuppos'd  to  contain  'Plantula  of  their 

own  Kind.  28 
Of  the  Gramen  tremulum, 

A  compleat  Plantula  difcover'd  in.  ibid. 
SENSIBLE  PLANT, 

Defcription  of.  1 7 

Experiments  on,  ibid. 
Conjecture  concerning  the  Reafon  of  its  Motion.  1 8 
Liquor,  proceeding  from,  when  cut.  \  8 

None  to  be  found  when  the  Leaves  were  closM  even 
with  prelTing.  ihid. 
Many  different  Kinds  of.  ihid, 
SHELL,  minute  found  in  Sand.  -  7 

SILK, 

Filaments  of. 
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SeemM  like  Cylinders  of  Glafs.  3  7 

Afford  lively  Reflexions.  ihid, 

WaterMj  the  Threads  bent  in  Angles  form  an  undulatory 

Appearance.  ibid.  8 

Watering,  manner  of,  ibid,  9 

SILK-WORMS, 

Eggs  of,  42  181 

Not  round  but  flattifh,  ibid. 
The  Surface  of,  composed  of  nuny  Indentings,  with 
rifmg  Parts  interposed,  ibid. 

How  t^  breed  in  England.  ibid. 

Their  Manner  of  making  Silk,  43 

Their  Changes,  ibid. 

Silk  of. 

How  to  wind  off.  44 
Exquifite  Finenefs  of,  45 
SILK-WORM-FLY, 

The  Females,  larger  than  the  Males,  44  181 

Have  Eggs  even  in  the  Nympha  State,  bat  unprolific. 

ibid. 

The  Males,  very  falacious.  ibid. 
Animalcules  in  their  Semen  mafculinum.  ibid. 
SNAILS, 

Teeth  of,  all  joining  together  iike  thofe  of  a  Rhinoceros. 

41  180 
Way  of  moving.  ibid. 
Their  Parts  of  Generations  ibid. 
Their  Manner  of  Coitus.  ibid. 
Juice  of,  cannot  be  frozenc  ibid. 
Heart  of.  ibid, 
Inteftines  of,  green,  branched  over  with  white  Veins.  42 
SNOW, 

Figures  of,  its  Flakes,  12  91 

Similar  to  thofe  of  frozen  Urine.  12  91 

DefcribM  by  many  Authors.  ibid. 
60AL, 

Scale  of,  defcrib'd.  29  162 

The  Extremity  of,  that  goes  into  the  Skin,  ends 
circularly  ana  fmooth,  the  other  is  armM  with  fharp 
Prickles,  which  caofe  the  Roughnefe  of  the  Skin,  ik 
Skin  of,  like  a  Piece  of  Canvas.  ibid. 
The  Arrangement  of  the  Scales  in,  very  curious  when 
viewed  by  the  Microfcope.  ibid. 
SPIDER, 

Long  leg'd,  52  198 
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Eyes  of,  placed  on  a  Protuberance  on  the  middle  of  its 
Back.  ibid. 
Legs  of,  each  fixteen  times  longer  than  the  whole 
Body,  ibid. 
Arms  of,  defign'd  chiefly  for  catching  their  Prey.  53 
Hunting,  defcrib*d.  ibid. 
Spins  no  Web.  «  ihid. 

Great  Dexterity  and  Skill  in  catching  its  Prey.  ibid. 
Teaches  its  Young  to  hunt,  and  correws  ihem  for 
Non-obfervance.  5(4. 
To  be  found  on  Garden  Walls.  ibid. 
Eggs  of,  depofittd  in  Bags,  ibid. 
SPUNGE, 

Confills  of  many  (hort  round  Fibres  jointed  in  a  Net- 
like Form.  I- 
Account  of,  by  Belloniusy  , . 

Natural  Hiftory  of,  not  well  known,  /^//^ 
STEEL,  Globules  of,  formed  inftantaneoufly  by  ftrib'ng 
againfta  Flint  5 
Surface  ib  bright  as  to  refled  the  Image  of  the  Window. 

ibid. 

Some  broke  and  hollow  like  the  Shell  of  a  Granado.  ib 
STINGING  NETTLE, 

Leaves  of,  thick  fet  with  lharp  Needles  and  Bladders 
iimilar  to  the  Sting  of  a  Bee.  22 
An  Experiment  to  accoui>t  for  the  manner  of  their  fting- 

ibid. 

T. 

TIN  or  LEAD,  Globules  of,  to  make.  c 


V.  U. 

VISION, 

Opinions  concerning  it,  by  feveral  Authors.  37 
URINE, 

Gravel  in,  g 
A  tartareous  Subftance  generated  of  faline  and  earthy 
Matter  chryftaliz'd  together.  Of  id. 

The  Grains  of,  of  different  Colours  ibid. 
Flat  and  composed  of  thin  Lamella  like  Slates,  ib. 
Moftly  Rhombs,  or  Rhomboids^  .fome  Squares  and 
Reftangles,  ibid. 
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Ice  on,  in  fix-brandiM  Figures,  which.  i  j 

A  rife  from  Centers ;  never  more  or  lefs  than  fix  from 
one  Center. 

The  natural  Branches  of  each  Stem  parallel  to  each 
other,  and  alio  parallel  to  the  next  main  Stem.  /W. 

The  collateral  Branches  divided,      infinitum.  ibid. 

The  Branchings  in  the  collateral  and  fubcoUateral  flioot- 
ings  lie  over  one  another,  but  in  the  main  Stems 
not.  ibid^ 

A  Configuration  like  this  in  the  ReguJus  Martis  Stel- 
iatus.  ibid. 
When  frozen  lofes  its  Tafte.  ibid, 

W. 

WAFERS,  red, 

Globules  of  Lead  to  be  produced  from,  by  burning.  5 
WALL-MOSS,  defcrib'd.  20 

Magnitude  of,  compar*d  with  the  large  Trees  in  the 
hot  Climates  of  Guinea  and  Brazil.  2 1 

Compared  with  the  Plant  on  Rofe  Leaves.  ibid, 
WANDERING  MITE,  'vid.  Mite. 
WILD  OAT,  Beard  of,  makes  a  curious  Hygrometer.  24. 
WINGS, 

Of  a  Fly,  35*40 
Provided  with  two  Poifes  or  Balances.  40 
Covered  with  minute  Fibres  and  Hairs.  35,  50 

Of  a  Butter-fly  feather'd.  ibid. 

Of  the  plum'd  or  feather'd  Moth  are  evidently  Feathers 
much  refembling  thofe  of  Birds.  5 1 

Of  Animals,  fome  Obfervations  on.  ibid. 
WRITING,  the  fineft  and  fmalleft  appears  by  the  Mi- 

crofcope  like  Scrawjis  with  Charcoal  on  a  white  Wall.  2 


FINIS. 


SUPPLEMENTARY  INDEX 


Micrographia  had  no  alphabetical  Index,  hut  was  furnished  with 
a  very  useful  paginated  Table  of  Contents  printed  on  the  preceding 
ten  pages  i/^j  to  256. 

An  excellent  analytical  Index  was  added  to  Micrographia  Rest- 
aurata  of  1745  and  lySo,  reprinted  on  pages  257  to  270.  To  this  the 
present  Index  is  supplementary . 


Adderbolt  176 
Alabaster  246 
Algae,  green  135 
Amianthus  2 

Animals  turning  into  plants  124 
Antimony  35,  39 
Atoms  of  Fire  46 
Auripigmentum  23 
Automata  194 


Ball,  Dr.  Peter  191 
Bellonius  137,  145 
Blacksmith  13 
Bononian  stone  54 
Boyle  55,  law  227 
Brouncker.  Lord  116 


Calliphora  vomitoria  pi.  26 
Camden  27 
Candle  flame  128 
Capillary  attraction  21 
Cartesian  globuli  61 
Celestial  measurement  238 
Cellular  structure  106 
Chafer  170 

Chamaeleon  Thistle  145 
Chamois  leather  160 
Charcoal  100 
Chiffin's  garden  116 
Clark  116,  144 
Clayton,  F.R.S.  54 
Clockwork  133 
Clouds  14 
Coccid  pi.  36 
Cocheneel  38 
Colwall.  Daniel  80 


Colours,  artists'  77 
Colours  due  to  interference  47 
Colours,  mutation  of  79 
Colours,  metalline  67 
Colour  of  stars  233 
Combustion  103 
Congruity  15-16 
Copperas-stones  35 
Corethra  plumicornis  pi.  28 
Cork,  cells  in  112 
Cross  breeding  206-7 
Crustacea  176 
Crystallography  85 
Crystals  79-93 
Culex  pipiens  pi.  27 
Curculioides  pi.  29 


Des  Cartes  46,  54,  57 
Diamants  in  flint  82 


Elocita  pentadactyla  pi.  30 
Enarthrosis  117 
Ent,  Dr.  105 
Evelyn  102 

Expansion  of  liquids  38 
—  of  glass  40 


Ferns,  shape  of  90 

Fire  104 

Fish  scales  162 

Flax  5 

Fhnts  82 

Fluids  16 

Flustra  141,  pis.  9  and  14 
Fly  walking  on  glass  170 
Freezing  of  water  92 
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G.,  Doctor  I.  47 
Geranium  moschatum  151 
Germination  128 
Glass  bubbles  221 
Glass  drops  33 
Goddard,  Dr.  98 
Gossamer  202 
Gravity  17 

Hairs,  vegetable  141 
Horse-tail  194 
Howard,  Ch,  5 

IchthyocoUa  33 
Inflection  217 
Injection  into  veins  144 
Insect  wings  197 
Interstitia  96 
Isinglass  34 
Itching  145 

Jesuit  powder  155 
Jonston  115 
Jupiter's  moons  240 

Kircher  142 
Lawn,  fine  5 

Lepisma  sacchavina  pi.  33 
Light,  motion  of  55 
Lignum  fossile  105-12 
Lucian  5 

Lunar  craters  imitated  243 

M.,  Dr.  C.  77 
Magnet  32 

Marble,  to  blacken  97 
Marcasites  35 
Mechanick  structure  154 
Menstruum  104 
Mersennus  100 
Metamorphosis  187 
Mildew  125 
Mineral  baths  144 
Mistletoe  122 

Mites  in  Oxford  and  London  205 
Moss  131 


Mould  122-31 

Muscle,  physiology  of  152,  198 
Muscovy  glass  47 
Museum  Harveanum  138 
Mushrooms  126 


Neri  77 

Nettle,  stinging  142 
'Newton's  Rings'  53,  65 

Ohisium  pi.  33 
Oculus  mundi  84,  98 
Oolites  94 

Parallax  237 
Parkinson  127,  192 
Peacock's  feathers  49 
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Peristaltic  motion  194,  213 
Petrifying  109,  129 
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Pinnothera  138 
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Pith  115 
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Porosity  of  stone  99 
Porta,  Natural  Magick  149 
Power,  Dr.  217 
Pozzi,  Cav.  de  105 
Pulex  irritans  pi.  34 
Purbeck  stone  98 
Purchas  8 
Putrefaction  123 


Razor  edge  4 
Reflection  of  light  83 
Refraction  of  light  58 
Refraction,  multiplicate  220 
Rosemary  141 
Rupert,  Prince  22 

Sage  142 

Salt  to  kill  toads  144 
Sanctorius  161 
Sand  79 
Sea-weeds  140 
Seeds  156 
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Sensitive  plant  116 

Shells  no 

Shot,  to  make  22 

Silk  6,  artificial  7,  watered  8 

Silk  and  flax  contrasted  169 

Snow  crystals  88,  91 

Soap-bubbles  51 

Spider's  foot  171 

Spiders'  webs  202 

Sponges  135 

Spontaneous  generation  214-15 
Springs  25 

Star  magnitudes  218,  241 
Steel,  colour  of  52 
Steel  sparks  13,  44 
Stelluti  106 
Stevinus  25 
Stings  147 
Stop,  full  3 

Taffety  6 

Telescope,  3 -foot  218 


Telescope,  12 -foot  218,  241 
—  36-foot  242 
Thermometers  38 
Touch-wood  138 
Tracheae  of  insects  184 
Trees,  bulk  of  large  134 
Tubes,  capillary  10 
Twinkling  of  stars  218 
Tyroglyphus  pi.  36 

Urinary  deposits  81,  88 

Varenius  25 
Vibrations  15,  55 
Vision  63 

Whiteness  84 
Wilkins,  Dr.  116 
Wood  pores  100 
Wren  144 
Writing,  small  3 


ERRATA  IN  VOL.  X.   HOOKE'S  DIARY 


P.  vi    For  Owthwaite  read  Douthwaite 

P.  xxii    For  pn  read  pix 

P.  xxxiv    For  Filch  read  Fitch 

P.  xliv    For  p.  225  reaf?  p.  255 

P.  71,  no/e  2    For  which  always  read  which  almost  always 

P.  103    For  belged  read  belyed 

P.  109    For  sovereign  read  guinea 

P.  113    Por  fallentens  r^flt?  fallentem 

P.  143    For  gracias  read  gratias  and  on  p.  iy6. 

P.  153    For  perditi  read  perdidi 

P.  176    For  omnipotenta  read  omnipotente 

P.  184    For  nucium  read  navium  and  dele  footnote. 

P.  194    For  suffuring  read  scouring 

P.  195    Before  animadversions  add  some 

P.  227    For  .  .  .  half  read  a  proud  huff 

P.  237,  /.  20    For  I  read  ^ 

P.  239    For  read  read  reed  and  dele  footnote. 

P.  250    For  Rev,  r^ai^  Reev(  ?) 

P.  255    Poy  dumparded  read  diem  perdid[i] 

P.  282    For  Love  r^a<i  Loue 

P.  285    For  Nottall  read  No[rt]hall 


In  Hooke's  earlier  Diary  edited  for  the  Royal  Society  by  Mr. 
H.  W.  Robinson  in  1932. 

In  the  Index  for  W.  Slayer,  Master  Mason  read  Dr.  Frederick 
Slare,  F.R.S.    On  p.  1 52  /.  12  for  Terranti  read  Ferranti  Imperato. 


Errata  in  Mr.  H.  W.  Robinson's  extracts  printed  in  McPike, 
H alley  Correspondence,  1932,  page  186 

Line  3  for  layh  read  lash  /.  6  for  Hally  S.R.S.  read  Hally,  S[ir]  R. 
S[outhwell]  /.II  for  curves  read  burialls  /.  15  for  alleged  read 
and  Jed    /.      for  buoyed  read  buoyd    /.  27  for  not  read  hot 
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